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Dorothy M. Alke

Vice President, Environmental Projects
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July 27, 2010

UPS OVERNIGHT MAIL

Mr. Thomas Alcamo

U.S. Environmental Protection Agency
Region 5

77 West Jackson Boulevard
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Chicago, IL. 60606

RE: ICS Excess Flow Treatment System — Vendor Submittal
Dear Tom,

As discussed on our telephone call on Friday, July 23, enclosed please a copy of the Calgon
Carbon submittal for the ICS Excess Flow Treatment System.

Ver ly yours,

Dorothy M. Alke
BP-10-0047

cc: John Bassett (w/enclosure)
Jessica Fliss (w/enclosure)

US EPA RECORDS CENTER R

lIHIIIﬂmIIIIHIIIHHIHI!"IIHIMI


http://cbs.com

cLGON 500 CALGON CARBON DRIVE ¢ PITTSBURGH, PA 15205 U.S.A,

CALGON CARBON CORPORATION TELEPHONE: 1 "41 2‘787'6700 . FAX: 1 '41 2"787'681 9
: . www.calgoncarbon.com

To: CBS Corporation DATE: May 7,2010
20 STANWIX ST. —10™ FLOOR CCC PROJECT: LM-10048.CBS1
PNC CENTER RECEIVED
PITTSBURGH, PA 15222
MAY 11 2010
ATTENTION: MR. Russ CEPKO ces-pgH PURCHASE ORDER NUMBER: BL-0397
LITIGATION
TELEPHONE: 412-642-2569 Fax:
E-MAIL: CELL:

REFERENCE: CBS Corp./Clark Dietz - lllinois Central Springs Treatment Facility

WE ARE TRANSMITTING THE FOLLOWING: X Enclosed (] Separately Jcb
Submittals ) Drawings ] Operation and Maintenance Manuals
(] Other (] Change Order (L] Specifications (] Preliminary Drawings
. COPIES! |- ..NUMBER . [["REVISION: |5 ;0% " " 0 DESERIBTION oo 7yt o v
1 Submittal Manual - Model 12 Adsorber Systems
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THESE DOCUMENTS ARE TRANSMITTED AS PER THE FOLLOWING:

B4 For Appraval (] Approved As Submitted (] For Your information B4 As Requested
X For Your Use (7] Returned For Correction [J Released To Fabricate (7] Released For Construction

Hank Weyers

Mark Meyers, Project Manager

Telephone: 1-412-787-6893
Fax: 1-412-787-6319
E-Mail: Mmeyers@calgoncarbon-us.com

SENT ViA: FEDEX [J Copy to Field Service

CALGON CARBON CORPORATION 4 COPYRIGHT 2004 @ ALL RIGHTS RESERVED € PROPRIETARY AND CONFIDENTIAL
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PROCESS DESCRIPTION
ifiopEL 12 SINGLE GRANULAR CARBON ADSORBER

SEcTiON 1 - PROCESS DESCRIPTION

The Model 12 Single Adsorber is a free standing vertical pressure vessel, containing
20,000 pounds of granular activated carbon. The vessel is complete with underdrain.
Process piping and carbon transfer piping is shipped loose for installation in the field.

Granular activated carbon is delivered to the site in bulk trailers for unloading directly as a
water slurry into the empty adsorber.

The stream to be treated is pumped to the adsorber at a flow rate compatible with the
design capacity of the unit. The adsorber is operated in a downflow direction.

In single stage operation, the influent flow is directed to the vessel through the iniet line.
Initially, the impurities are adsorbed onto the carbon in the upper portion of the bed. As
this top layer of carbon becomes saturated, adsorption takes place lower in the bed.
Eventually all the carbon in the adsorber becomes saturated and the contaminant
concentration of the effluent from the adsorber increases until it approaches or equals
the influent concentration. When contaminant breakthrough is detected from the vessel,
flow is stopped and the carbon is replaced.

When the carbon in a vessel is spent, an empty trailer is sent to the site to remove the
spent carbon. The spent carbon is transferred from the adsorber to the bulk trailer by first
filling the adsorber with water. The adsorber is then pressurized using compressed air as
the motive force to facilitate the carbon transfer to the trailer.

Once the spent carbon transfer operation is completed, a charge of fresh carbon can be
transferred into the empty adsorber. This is accomplished by filling the bulk trailer with
water and placing a water cushion in the adsorber. The bulk trailer is then pressurized with
compressed air to facilitate the carbon transfer into the adsorber.

Backwashing/backflushing is usually required when the pressure drop across an adsorber
increases by 5 to 10 psi during normal operation.

Model 12 units come equipped with a 30° internal cone. This internal cone offers many
advantages, such as ease of carbon removal and good flow distribution through the nozzle
underdrain.

To prevent damage to the vessels due to over pressurization, pressure relief devices,
graphite rupture disks, are provided in the adsorber vent lines. The rupture disks rated at
the design pressure of the vessels.

After start-up, records should be kept of pertinent data such as flow rate, pressure drop
across each bed, total dissolved solids, temperature, pH, and/or specific performance
requirements such as toxicity, BOD, COD, and TOC organic contaminant levels.

PaGce 1



SEQUENCE OF OPERATION
iopEL 12 SINGLE GRANULAR CARBON ADSORBER
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SEQUENCE OF OPERATION

1 PRE-OPERATION CHECK-QUT

All equipment and systems affiliated with the granular carbon adsorption system such
as pumps, filters, etc. should be checked out according to the manufacturer's
instructions. Specific activities to complete before operating the adsorption equipment
should include the following:

1. Check all piping connections for proper installation and tightness.

2. Ensure that all gauges and instruments are functional and installed
correctly. Re-zero or re-calibrate if necessary.

3. Close all valves in the adsorber piping system.

For potable water treatment installations, the client will be responsible for cleaning and
disinfecting the vessels and piping prior to filling the system with carbon. The
procedures to complete this step in the installation process are the responsibility of the
client.

2 FILLING AN ADSORBER WITH CARBON

After the system has been checked, the adsorbers are ready to be filled with granular
activated carbon. The carbon is transferred to the adsorbers as a water slurry from
Calgon Carbon ftrailers.

3 WETTING (DEAERATING THE CARBON)

In a typical bed of virgin carbon, the pore volume is approximately 40% of the bed
volume. Carbon which is shipped dry will contain air in these pores. Therefore, the
carbon must be properly wetted prior to being placed on stream. If this is not done, the
air within these pores will displace into the void spaces between the carbon particles
during operation and cause high pressure drop and channeling in the adsorbers. These
problems can cause premature breakthrough of contaminants. Air will not migrate out
of the bed during normal downflow operation.

The time required for wetting is a function of liquid temperature and viscosity.
Generally, a minimum wetting period of 24 hours is required using water at ambient
temperatures, although a period of up to 72 hours is preferred for complete wetting.
After wetting, backwashable adsorbers should be backwashed to remove air and
segregate the carbon by size.

PAGE 1
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As an alternative, the Calgon Carbon Service trailer containing fresh carbon may be
filled with water and allowed to stand for several hours. When the fresh carbon is
transferred to the adsorber, the adsorber should be backwashed to eliminate any
remaining air.

After the carbon has been wetted, the adsorber should be drained and then backfilled
until water flows out the system vent line. The adsorber should be filled up-flow at 2
gpm/ft> maximum. For a Model 12 System this is 220 gpm, maximum.

If the unit must be placed on-stream before the carbon has been wetted, the adsorbers
should be drained and backfilled when the pressure drop becomes prohibitive or after
two days of operation, whichever occurs first.

4 BACKWASHING AND BACKFLUSHING
4.1 BACKWASH/BACKFLUSH -- GENERAL

Backwashing and backflushing are procedures involving running clean,
contaminant-free water upflow through the adsorber. Backwashing or
backflushing of a carbon bed can be done after fresh carbon has been
transferred into an adsorber and wetted, or during operation to remove sediment
from the top of the bed.

If the adsorbers are to be backwashed during operation, they should be
backwashed prior to startup. The reasons for backwashing before placing fresh
carbon on-line are to:

1. Size segregate the carbon so subsequent backwashing will return the
carbon to the same relative position in the bed.

2. Remove any remaining air from the bed.

3. Remove carbon fines which can, in some cases, lead to excessive
pressure drop and flow restriction.

Backwashing is done during operation to remove:
1. Sediment from the top of the bed.
2. Carbon fines that may be plugging the underdrain nozzles.

3. Air that is binding the bed. The need to backwash is indicated by an
increased bed pressure drop.

PAGE 2
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Backwashing an adsorber results in expanding the carbon bed, removing air,
suspended solids and carbon fines and classifying the carbon particles. The
backwash flow rate depends upon the carbon particle mesh size and the water
temperature (refer to the bed expansion curve in Section 8). Model 12 units are
designed with significant straight side height to permit 30% bed expansion, and
the selected backwash rate should limit the bed expansion to a maximum of
25%.

In a system that is not designed for backwashing, an operation termed
backflushing can be used to remove fines from the upper portion of the bed. This
operation will not remove fines from the lower portion of the bed because it does
not expand the bed. Expansion of the bed allows the fines at the bottom of the
bed to move to the top. However, fines do not always cause high pressure drop,
and their removal is not always necessary.

The backflushing rate is 2 to 3 gpm/ft® and this is not significant enough to
expand the carbon bed. For the Model 12 adsorber this is a flow rate from 220
gpm to 330 gpm. Flow rates of less than 330 gpm will not expand the bed;
therefore, size segregation of the bed will not occur. The time required for
backflushing is 30 to 45 minutes.

Normally when backwashing or backflushing, a clean external water source is
used. The stream should be compatible with the system and free of suspended
solids and organic contaminants which might affect adsorption. If necessary,
effluent from the adsorber system may be used as the water source. In this case
a tank with storage capacity for 15 minutes of backwash water (20,000 gallons)
will be necessary.

When normal downflow operation is started after backwashing, the initial 5 to 15
minutes of effluent flow will be dark due to a small quantity of fines. Under
normal operating conditions, this condition will clear up.

4.2 BACKWASHING AN ADSORBER

In this mode, a clean external source is used as the source for the backwash
water. Note that the lead adsorber is taken out of service while the backwashing
procedure takes place. Itis recommended that the entire system be taken off-
line to retain all process conditions. However, for continuous flow, the lag
adsorber can remain on-line while the lead bed is being backwashed.

For a system operating in parallel, only the vessel needing backwashed should
be taken off-line when backwashing is required.
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Isolate the adsorber to be backwashed.

Open the vent valve.

Open the backwash water inlet valve and start the backwash
pump. Backwash flow should be increased to design flow
gradually, avoiding water hammer.

L=

The backwash water enters the vessel through the effluent line and flows up
through the underdrain and the carbon bed. The backwash water discharge from
the vent line should be observed for clarity to determine the duration of
backwashing. Backwashing for high pressure drop should take approximately 10
minutes. If excessive sediment and turbidity exists in the untreated water, the
backwashing times may have to be increased to 15 minutes. A fresh carbon fill
should be backwashed to classify the carbon. The time required for this step is
approximately 15 minutes or until the backwash discharge is free of fines.

4.3 RE-STARTING SYSTEM AFTER BACKWASHING

The valve sequence given below describes the steps taken to bring a system on-
line after backwashing.

Close the backwash water inlet valve.
Close vent valve.

1
2
3. Open influent valve.
4 Close influent valve.

5 StarT-UP

5.1 PARALLEL FLOW

The following sequence of steps should be followed to bring an adsorption
system on-line in the parallel mode:

1. Check that all the valves in the adsorption system are
closed.

2. Open the valves in the effluent lines from the adsorbers

3. Start the feed pump and open the valve in the pump
discharge line.

4, Slowly open the valve in the influent line to one adsorber and
allow the pressure to increase to the operating level.

5. Slowly open the valve in the influent line to the other
adsorber and allow the pressure to increase to the operating
level.
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6. Open the 3/4" valve located on the side wall of each vessel
to bleed off any air that is trapped underneath the internal
cone.

At this point, flow should be established downflow through both vessels and they
will be on-line in parallel.

Set the flow rate to the system at the desired value after flow is established to the
unit. The flow control meters and control instrumentation will be provided by the
client as required for the system.

In order to obtain full utilization of the carbon and prevent air entrapment and
channeling in the bed, the water level must remain above the carbon bed. To
prevent the bed from draining due to gravity or loss of influent supply, a vacuum
break (anti-siphon) loop or backpressure should be included by the client in the
effluent piping. This start-up sequence assumes that an anti-siphon loop is
present in the effluent piping. If no anti-siphon loop or backpressure is present,
start the system by starting the pump and opening the valves in the opposite
order of the sequence given previously (i.e., open the influent valves first,
followed by the effluent valves).

For parallel operation, flow is established to each vessel by opening the valves
as indicated previously. Changing the flow to one vessel may result in a flow
change to the other vessel on the skid. This occurs because the vessels share a
common influent and effluent line. Flow meters can be installed in the individual
influent lines to each vessel to balance the flow to each unit if required.

6 STEADY STATE OPERATION

Once flow is established to both vessels and the flow rate is set, no further adjustments
are made during normal operation. The operator should establish a routine to check the
adsorbers and to collect operating data. This data can be used to establish a
maintenance schedule, to determine when backwashing/backflushing is necessary, or
to determine when fresh carbon is needed.
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6.1 MONITORING

Sample connections are provided on the influent and effluent lines from each
vessel to take periodic samples for analysis.

Pressure gauges are provided to determine the pressure drop across each
carbon bed. Taking periodic pressure readings will provide the operator with
historic data for troubleshooting purposes. iIn the event that operating conditions
change, the operator has the capability of taking corrective action.

6.2 VALVE OPERATION

All valves should be operated in a slow and even motion. Abrupt opening and
closing of the valves can shock the system. Since complete shut-off of flow while
a pump is operating could cause damage to the pump, the valves should be
operated in the proper sequence in order to always maintain flow through the
system.

7 SHUTDOWN
7.1 SHORT TERM SHUTDOWN

For short duration shutdowns lasting less than one or two weeks, little needs to
be done. Close all valves in the adsorber piping system, and open the vent line
valves on each vessel. The feed pumps should be shut down and the valves
closed in the lines to and from the pumps. Any drain valves in the pump casing
should be opened for the duration of the shutdown. Freeze protection measures
such as draining lines at the low points should be taken when there is a chance
of freezing. Freeze protection measures are usually the responsibility of the
client.

7.2 EXTENDED SHUTDOWNS

For extended shutdowns, in addition to the steps in Section 7.1, the adsorbers
should be drained of all water.

When the adsorbers are started up again, the carbon beds may require
disinfection. Once the disinfection is complete, backwashable adsorbers should
be backwashed prior to start-up.

After disinfection, bring the adsorber back on-line in the downflow mode, monitor
the effluent for coliform count and monitor the pressure drop.

PAGE 6
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CALGON CARBON CORPORATION

Making Water and Air Safer and Cleaner

DSR-C 8X30

Granular Activated Carbon

Description

DSR-C is a grade of reactivated carbon designed for the
removal of organic contaminants from industrial wastewater
or process water. The carbon s manufactured by the
reactivation of bituminous coal-based products to produce
a high-density, high surface area durable product capable of
withstanding repeated cycles of use and reactivation

DSR-C is effective in a wide range of applications and
fluctuating flows providing reliable removal of dissolved
organic compounds, and 1s screened prior to packaging to
ensure consistent performance and low pressure drop.

Applications
* Point source treatment to remove chemicals
* Pre-treatment to biological waste treatment systems
* Product recovery from wastewater
* Recyching wastewater
* Polishing effluent from biological waste
treatment systems
* Providing total wastewater treatment

Pressure Drop Curve

Superficial Velocity {cm/sec)
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Liquid down-flow through DSR-C 8x30 carbon

Design Considerations

The design of an activated carbon adsorption system is
dependent on the adsorbate type, influent concentration,
temperature, flow rate, performance objective, and other
factors Calgon Carbon has experience designing systems and
can help evaluate the suitability of DSR-C to satisfy specific
needs and assist In the design of an adsorption system In
addition to the supply of activated carbon, Calgon Carbon
offers a complete line of standardized, pre-engineered
adsorption systems. For additional information on adsorption
capacity of organic compounds, please contact the Inside Sales
Representative for your area by calling 1-800-4-CARBON.

Specifications
lodine Number, mg/g (min) 800
Ash, weight % (max) 9
Moisture, weight % (max) 2
Apparent Density, g/cc (max) 060
Screen Size, US Sieve Series, weight %

Smaller than 30 mesh (max) 5

Product Options

In addition to DSR-C, Calgon Carbon offers a variety of
products and services to meet your treatment requirements:

Granular Carbon Products

* FILTRASORB® 300 & 400 - virgin liquid phase products

* REACT PH?® - for pH sensitive applications.

* React AW - for acid purification.

Equipment Products

» Standardized, pre-engineered adsorption systems capable
of treatment flows from | gpm to 1400 gpm.

+» Custom engineered systems - to meet unique treatment
requirements.

Service Products

» Technical services including design assistance, calculations of
carbon use rates, faboratory and pilot studies, start-up and
operations assistance

» On-site exchange services and reactivation service reduce
labor requirements and minimize disposal cost.

DSR-C is not for use in potable water or food grade applications.

Carbon and Process Media

Visit our website at www.calgoncarbon.com, or call 800-422-7266
to learn more about our complete range of products and services,
and obtain local contact information.

CPM-LC604-0604
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DSR-C 8X30

Granular Activated Carbon

Features Benefits
Raw Material.
* Metallurgical grade, bituminous coal based * Produces a strongly adsorbing pore structure for a broad

range of contaminants and concentrations

Miscellaneous-

o Reactivated product * Economical alternative to virgin carbon

* Provides ultimate disposal of pollutants

° Recyclable product * Eliminates landfill costs and concerns
* Propagates the cycle of responsible resource utilization
* High surface area/pore structure * Efficient in removing a wide range of dissolved organic
compounds

° Reliable - accommodates variations in flows or
concentrations

« Product is screened prior to packaging * Results in less fines and lower pressure drop

* Minimizes backwashing

Packaging Limitations of Liability
1,000 Ib. Super Sacks The Supplier’s liability and the Purchaser’s exclusive remedy
Bulk Trucks for any cause of action arising out of this transaction,

including, but not limited to, breach of warranty, neghgence
and/or indemnification, is expressly imited to a maximum
of the purchase price of spare parts or equipment sold
hereunder. All claims of whatsoever nature shall be deemed
waived unless made in writing within forty-five (45) days of
the occurrence giving rise to the claim In no event shall the
Supplier, for any reason or pursuant to any provision of the
warranty, be hable for incidental or consequential damages
or damages in excess of the purchase price, nor shall the
Supplier be liable for loss of profits or fines imposed by
governmental agencies.

Safety Message

Wet activated carbon preferentially removes oxygen from
air: In closed or partally closed contaners and vessels,
oxygen depletion may reach hazardous levels. If workers
are to enter a vessel containing carbon, appropriate
sampling and work procedures for potentially low oxygen
spaces should be followed, including all applicable Federal
and State requirements

DSR-C is not for use in potable water or food grade applications.

Visit our website at www.calgoncarbon.com

Your local office

»
Chemviron
~ Carbon
CALGON CARBON CORPORATION
Calgon Carbon Corporation European Operations of Calgon
PO Box 717 Carbon Corporation
Pittsburgh, PA USA 15230-0717 Zoning Industriel C de Feluy
1-800-422-7266 B-7181 Feluy, Belgium
Tel 412-787-6700 Tel +32(0)6451 1811
Fx- 412-787-6713 Fx + 32 (0) 64 54 15 91

CPM-LC604-0604
©Copyright 2004 Calgon Carbon Corporation, all rights reserved



http://www.calgoncarbon.com

Material Safety Data Sheet
U.S. Department of Labor

Occupational Safety and Health Administration
This form is consistent with ANS| standard for

preparation of MSDS'’s in accordance with
OSHA's Hazard Communication Standard,
29 CFR 1910.1200.

Product Type: DSR-C 8X30

Product Code: 2830

Profile No: 1

Effective Date: December 2, 2009

Supersedes: XO0O0O(X

SECTION | - PRODUCT AND COMPANY INFORMATION

Company ldentification (USA)

Calgon Carbon Corporation

P.O.Box 717

Pittsburgh, PA 15230-0717

Telephone Number(s)

Information

412-787-6700

Emergency

412-787-6700

Company ldentification

Chemviron Carbon

(Europe) Zoning Industriel de Feluy
B-7181 Feluy, Belgium
Telephone Number(s) Information 32645118 11
Emergency 32645118 11
Date Prepared Signature of Preparer
April 30, 2010 (optional)

SECTION If - COMPOSITION /INFORMATION ON INGREDIENTS

Nonhazardous components are listed at 3% or greater; acute hazards are listed when present at 1% or
greater and chronic hazards are listed when present at 0.01% or greater. This is not intended to be a

complete compositional disclosure.

| Ingredient / Component CAS No % by Wt
Activated Carbon (Coal based) 7440-44-0 100




Material Safety Data Sheet

Profile No 1

SECTION Il - HAZARD(S) IDENTIFICATION

Emergency Overview: Black particulate solid, pellet or powder. Contact may cause eye irritation.
Dust may be slightly irritating to eyes and respiratory tract. Avoid generation of dust during handling

CAUTION: Wet activated carbon removes oxygen from air causing a severe hazard to workers in
enclosed or confined space. Before entering such an area, sampling and work procedures for low
oxygen levels should be taken to ensure ample oxygen availability, observing all local, state and federal

regulations
OSHA Regulatory Status Not regulated
HMIS Ratings | Health 0 4 = Extreme/Severe
" 3 = High/Serious
(NFPA) Flammability | 1 2 = Moderate
Reactivity 0 1 = Slight
0 = Minimum
Special W = Water Reactive
OX = Oxidizer

Protective Equipment

Safety glasses with side shields or goggles, gloves, long sleeve shirt or
lab coat, long pants recommended.

Health Effects

See Section IV

Environmental Effects

See Section Xl

Section IV - First-Aid Measures

Route of exposure

Eyes Dust may cause mild irritation, possibly reddening.
Skin Dust may cause mild irritation, possibly reddening.
Inhalation Dust may cause mild irritation to the upper respiratory tract.
Ingestion Dust may cause mild irritation to digestive track resulting in

nausea or diarrhea.

Signs/Symptoms of Exposure

Dust may cause irritation and redness of eyes, irritation of skin
and respiratory system.

Emergency and First Aid
Procedures

For eye contact, immediately flush with copious amounts of
water for at least 15 minutes, lifting both the upper and lower lids
occasionally; seek medical attention if pail persists.

For skin contact, wash with soap and water; seek medical
attention if any allergic reaction.

For inhalation, Remove to fresh air and rest as needed; seek
medical attention for any breathing difficulty.

For ingestion, drink plenty of water; seek medical attention.

Medical Conditions Generally
Aggravated by Exposure

People with pre-existing skin conditions or eye problems or
impaired respiratory function may be more susceptible to the
potential effects of the dust.

Page 2 of 8




Material Safety Data Sheet

Profile No 1

SECTION V - FIRE FIGHTING MEASURES

Suitable Extinguishing Media

Use an extinguishing media suitable for the surrounding fire.

Unsuitable Extinguishing Media | None known

Specific Hazards

As with most organic solids, fire is possible at elevated
temperatures or by contact with an ignition source.

Activated carbon is difficult to ignite and tends to burn slowly
(smolder) without producing smoke or flame.

Carbon monoxide and carbon dioxide gas may be
generated if combusted.

Contact with strong oxidizers such as ozone or liquid oxygen
may cause rapid combustion.

Protective Equipment and
Procedures

Wear NIOSH approved self-contained breathing apparatus
suitable for the surrounding fire.

SECTION VI - ACCIDENTAL RELEASE MEASURES

Personal Precautions

Wear protective equipment, keep unnecessary personnel away,
ventiate area of spill.

Environmental Precautions

The material is not soluble but can cause a particulate emission
if discharged to waterways; therefore, dike all entrances to
sewers and drains to avoid introducing the material into the
waterways.

Containment & Clean-up

Dike all entrances to sewers and drains. Vacuum or shovel
spilled material and place in closed container for disposal.
Remove product to appropriate storage area until it can be
properly disposed of in accordance with local, state and federal
regulations. Avoid dust formation. See section Xl

Other information

NA

SECTION Vil - HANDLING AND STORAGE

Handling Avoid prolonged contact with eyes and skin. Keep away from ignition sources. Use in
well ventilated areas. Protect containers from physical damage. Wash hands after
handling.

Storage Store in cool, dry, ventilated area and in closed containers. Keep away from oxidizers,

heat or flames. Store away from ignition sources.
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Material Safety Data Sheet Profile No 1

SECTION VIiil - EXPOSURE CONTROLS/PERSONAL PROTECTION

Component OSHA ACGIH Other limits
PEL TLV
Activated Carbon (dust) 5 mg/M® Resp 5 mg/M® Resp

Exposure Guidelines Wet activated carbon removes oxygen from air posing a hazard to
workers in enclosed or confined space. Before entering such an area,
sample the air to assure sufficient oxygen supply. Use work procedures
for low oxygen levels, observing all local, state and federal regulations.

Engineering Controls No special ventilation requirements. Good general ventilation should be
adequate. Mechanical ventilation is recommended for enclosed or
confined spaces

Personal Protective Use of NIOSH approved particulate filter is recommended if dust is
Equipment generated in handling. The usual precautionary measures for handling

chemicals should be followed, i.e gloves, safety glasses w/side shields
or goggles, long sleeve shirt or lab coat, dust respirator if dusty Other
protective clothing/equipment as appropriate.

General Hygiene The usual precautionary measures for handling chemicals should be
followed. i.e. Keep away from food and beverage, remove contaminated
clothing immediately; wash hands before breaks or eating; avoid contact
with eyes and skin.

SECTION IX — PHYSICAL AND CHEMICAL PROPERTIES

Boiling Point NA Melting Point NA

Vapor Pressure (mm Hg.) 0 Evaporation Rate NA

Vapor Density (AIR = 1) solid Flash Point NA

Specific Gravity 0.4t00.7 UEL NA
LEL NA

Flammability Limits Ignition Temperature > 220° C

Odor None

Solubility in Water Product is not soluble.

Appearance Black granular or powder material
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Material Safety Data Sheet

SECTION X - STABILITY AND REACTIVITY

Profile No 1

UNSTABLE CONDITIONS TO AVOID:
STABILITY STABLE XX None
HAZARDOUS | MAY OCCUR CONDITIONS TO AVOID:
REACTION WILL NOT OCCUR XX None

Caution: High concentrations of organics in air will cause temperature rise due to heat of adsorption. At very high
concentration levels this may cause a bed fire High concentrations of Ketones and Aldehydes may cause a bed
temperature nse due to adsorption and oxidation

Incompatible Materials

Alkall Metals and Strong Oxidizers such as
ozone, oxygen, permanganate, chlorine.

Hazardous Decomposition Products

Carbon monoxide and carbon dioxide gas may
be generated during combustion of this
material.

SECTION Xi - Toxicological information

Acute Effects

Toxicity Studies

Oral LDsg

Not Determined on the finished product.

Dermal LDsg

Not Determined on the finished product.

Inhalation See section IV
Ingestion See section IV

Eye Irritation

See section IV

Skin Irritation

See section IV

Sensitization

Not Determined on the finished product.

Target Organ (s) or System

Eyes, Skin and Upper Respiratory System

Signs and symptoms of

Irritation and redness of eyes, irritation of skin and respiratory
system may result from exposure to carbon dust.

Exposure See Sections Il and IV
Chronic Effects

Carcinogenicity Not Determined on the finished product.
Mutagenicity Not Determined on the finished product.

Reproductive Effects

Not Determined on the finished product

Developmental Factors

Not Determined on the finished product.

SECTION Xil - ECOLOGICAL INFORMATION

Ecotoxicity

Not Determined on the finished product.

Persistence/degradability

Not Determined on the finished product.

Bioaccumulation/Accumulation

Not Determined on the finished product.

Mobility in Environmental Media

Not Determined on the finished product.

Other Adverse Effects

Not Determined on the finished product.
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Material Safety Data Sheet Profile No 1

SECTION XIil — DISPOSAL CONSIDERATIONS

Vacuum or shovel material into a closed container. Storage and disposal should be in accordance with
applicabie local, state and federal laws and regulations. Local regulations may be more stringent than
state or federal requirements.

SECTION XiV — TRANSPORT INFORMATION

This information as presented below only applies to the material as shipped. The identification
based on characteristic(s) or listing may not apply if the material has been used or otherwise
contaminated. It is the responsibility of the waste generator to determine the tosicity and
physical properties of the material generated to determine the proper waste identification and
disposal methods in compliance with applicable regulations.

Land DOT Regulations Proper Shipping DSR-C 8X30

Description (Steam Activated Carbon)
Canadian WHMIS | Hazard Class NA See note below

UN/NA UN 1362

Water IMO / IMDG Proper Shipping DSR-C 8X30
Description: (Steam Activated Carbon)
Hazard Class NA See note below
UN/NA UN 1362

Air IACO / IATA Proper Shipping DSR-C 8X30
Description (Steam Activated Carbon)
Hazard Class NA See note below
UN/NA UN 1362
Information reported for product/size: 0.5 Kg

This product has been tested according to the United Nations Transport of Dangerous Goods test
protocol for a “self-heating substance”. it has been specifically determined that this product does
not meet the definition of a self heating substance or any other hazard class, and therefore is not
a hazardous material. Please note that this information is applicable only for the Activated
Carbon Product identified in this document.
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Material Safety Data Sheet Profile No 1

SECTION XV - REGULATORY INFORMATION

SARA Title Il 302 Product is not subject to SARA Title llI, section 302 regulation.
SARA Title Il 313 Product is not subject to SARA Title IHi, section 313 regulation.
TSCA Product is listed

California Proposition 65 | Not listed

WHMIS | Notlisted.

Canadian classification DSL # Productis fsted.

EEC Council Directives relating to the classification, packaging, and labeling of
dangerous substances and preparations.

Risk and Safety Phrases R36: Irritating to the eyes,
R37: Irritating to the respiratory system,

R38: Irritating to the skin,

SECTION XVI - OTHER INFORMATION

intended Use TThe material is generally used for treatment of gases and liquids

The information contained in this document applies to this specific material as supplied. It may not be
valid for this material if it is used in combination with any other materials. 1t s the user’'s responsibility to
determine the suitability and completeness of this information for their particular use.

While the information and recommendations set forth herein are believed to be accurate as of the date
hereof, Calgon Carbon Corporation makes no warranty with respect to same and disclaims all liability for
reliance there on.
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Material Safety Data Sheet Profile No 1

References:

NA not applicable

Legend:

ACGIH - American Conference of Governmental Industrial Hygienists
ANSI - American National Standards Institute

ATSDR - Agency for Toxic Substances and Disease Registry

c - Ceiling (limit value)

CAS # - Chemical Abstracts Service Registry Number

CERCLA - Comprehensive Environmental Response, Compensation, and Liabihty Act
CEPA - Canadian Environmental Protection Act

CFR - Code of Federal Regulations

DOT - Department of Transportation

DSL - Domestic Substances List

EINECS - European Inventory of Existing Commercial Chemical Substances
ERAP - Emergency Response Assistance Plan

IATA - International Air Transportation Association

IARC - International Agency for Research on Cancer

ICAO - International Civil Aviation Organization

IDLH - Immediately Dangerous to Life and Health

IMO - International Maritime Organization

IMDG - International Maritime Dangerous Goods

LCso - The concentration of material in air expected to kill 50% of a group of test animals
LDsg - Lethal Dose expected to kill 50% of a group of test animals
NFPA - National Fire Protection Association

NIOSH - National Institute for Occupational Safety and Health

NTP - National Toxicology Program

OSHA - Occupational Safety and Health Association

PEL - Permissible Exposure Limit

RCRA - Resource conservation and Recovery Act

RQ - Reportable Quantity

SARA - Superfund Amendments and Reauthorization Act

STEL - Short Term Exposure Limit

TDG - Transportation of Dangerous Goods Act/Regulation

TLV - Threshold Limit Value

TSCA - Toxic Substances Control Act

TWA - Time Weighted Average

WHMIS - Workplace Hazardous Material Information System

*** END OF MATERIAL SAFETY DATA SHEET ** *
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VALVE LIST

FOR

CBS CORPORATION

BLOOMINGTON, IL

Project Number : LM-10048.CBS1

QrY SIZE SPEC MATERIAL | MANUFACTURE DESCRIPTION
6 1/2" 4.03 Brass Siral Ball Valve, Std Port NPT Thrd Ends
7 3/4" 4.57 SS Sharpe Valves |Ball Valve, Series 5457, NPT Thrd Ends
4 2" 4.03 Brass Siral Ball Valve, Std Port NPT Thrd Ends
1 3" 3.44 Cast Iron Flow Line 70/71 |Butterfly valve, Wafer Style
2 4" 4.08 SS Sharpe Valves |Ball Valve, Series 50, 150# Flg

Quantities reflect (1) system, (8) systems required.

5/3/2010



BUTTERFLY VALVES SPEC NO:
_ MATERIAL SPECIFICATION
CALAON HBDN ODOHM‘ION
ONE-PIECE CAST IRON 344
BUTTERFLY VALVE
MATERIAL: One-piece cast iron wafer style body, epdm or buna-n seat material,

gasket type seal, torque plug connection, 416 stainless steel stem (or of greater corrosion resistance),
bronze or aluminum bronze disc material, bronze upper and lower bushings. Lever operator for valve
sizes 2" through 6", weatherproof worm gear wheel operator for sizes 8" through 12" (handwheel diameter
shall not exceed 9"). Valves shall comply with section 5: Inspection Testing and Rejection of AWWA
specification C-504-87 with one exception; test pressure shall be 200 psig

RATING: 200 psig @ 180 Deg. F.

CONSTRUCTION: Shaft: 1 piece, through shaft construction.

MANUFACTURER: Centerline, Pratt, Xomox, Crane, Apollo, Sure-Seal, Flow Line or equal.
SIZES: 2" through 12"

MODELS: Centerline Series 200, Pratt Series 396, Xomox Seres 700, Crane

Series 42, Apollo Series 141, Sure-Seal Series 600, Flow Line Series 70 or equal.

Issue Date’ 10/29/92 Revision Date 08/13/2009

Approved by Joseph P McMahon on 08/13/2009
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Controls




Body

One piece ribbed wafer and lugged body 1s
Polyester coated as standard for a superior
appearance and excellent resistance to
external corrosion.

Heavy duty ISO 5211 Top plate is slotted for
ease of actuation and engineered to accept
direct mounting of operators.

Standard extended neck provides full
clearance for 2” of insulation.

Disc

Streamlined design offers higher Cv and
lower pressure drop.

Shaft

Triple shaft seals support the primary seal
on machined radius of the disc. Our triple
shaft seals ensure a dry stem design.

Two secondary shaft seals are located inside
the seat shaft holes and an environmental
shaft seal ehminates contaminants from
entering the shaft bore.

Two self lubricated bronze bearings offer
consistent torque valves and eliminate side
loading.

Seat and Flange Seals

Field replaceable, phenolic bonded cartridge
seat provides no movement of the elastomer
which is a common failure point of many
resilient flexible seat designs.

Torque fluctuation 1s eliminated by our
phenolic bonded elastomer seats.

Our dual purpose primary flange seal is
widened offering additional compression

of the elastomer against various flanges
resulting in a positive seal.

This resulting primary flange seal provides a
smooth flow conduit for media and prevents
build up in crevices created by traditional
seat designs.

Molded secondary flange seals assure no
leakage when used with weld neck, slip on,
and threaded flanges and eliminates the
need for gaskets or O-rings.

Disc/Shaft Connection

A high strength Double D drive ensures a
positive shaft to disc connection.

Disc floats inside the seat for positive sealing
and extended seat life.

No pins or bolts are exposed to flow.

Offset shaft retainers mechanically retain the
shaft in the body ensuring a blow out proof
design.

Disc Shaft Disc

Secondary
Shaft/Vacuum Seal

Primary Disc/Seat Seal

Raised Land —

Primary Vacuum Seal

Weld

L— Primary Flange Seal
(Smooth Conduit)

Pipe ———‘

Secondary Flange Seal

Shaft Sealing Method

Disc shaft holes surrounded by a 360" machined
radius are in constant contact with the flatted area of
the seat.

This design is far superior to resilient flexible seat
designs that depend on the “squeeze” effect of the disc
and seat interference which allows leakage behind the
seat and up the shaft.

The Flow Line shaft seal is achieved through a
continuous pressure exerted from the flatted area of
the seat to the machined radius of the disc.

This sealing mechanism is further enhanced by forces
exerted on the seat and shaft providing a secondary
seal resulting in media free disc, shaft and seat
connection.

Applicable Standards

ANSI B16.1 Conforms to ANSI Class 125 flange drilling.
ANSI B16.5  Conforms to ANSI 150 flange drilling.
ANSI B16.42 Conforms to ANSI Class 150 flange

drlling, body wall thickness and
pressure-temperature ratings.

ANSI B16.104 Exceeds Class VI shutoff requirements.

API 609 Butterfly Valve Category A.

AWWA C504 Diameter of stainless steel shaft exceeds
AWWA Class 75B standard.
Body wall thickness exceeds the AWWA
Class 150B standard for butterfly valves.

MSS SP-25 Markings and identification conform
to the requirements.

MSS SP-67 Butterfly Valves

ISO 5211 Actuator Mounting

USCG Category “A” Title 46, CFR, Part 56



N BOL7 CIRCLE
M STUD 12€
L n STuds
V] INNER BC
x2 DUTER

B2s

@J1 INNER HOLE
@42 QUTER HOLE

Valve ’ ’ ) Lug Drilling | Top Plate Drillin Weight
Size F4 Y X | W|V v T |S R Q P o N M L | K1 | K2 #hola[J1 J2| (Ib)
2 | 174|225 1265!146 562 |844: 412 400! 0,827‘ 44 | 551 0551|4.75 |5/8111 4 1 276 (325 | 4 .39 741! 8
2-1/2 ‘186'281!315 214[612 918|488 400'0827l44 651 | 0551|550 5/8-11' 4 l276 326 | 4 !39 41 10
—>(3 + 186 3.31 !378 274'6.3819.69 538 400] 0827 44 | .551 10.551}6.00 [5/811, 4 276|325 | 4 139 | M 11
4 r211 419]478 360]712 11 00| 6 88 400'0827' 44 | 551 | 0551|7560 5/8-11] 8 | 276(325 | 4 }39 41| 17
5 224,506 !584 458 :775 12.12{7.75 {4.00/ 1 063{ 44 | 670 | .670 | 850 [3/4-10, 8 | 276|325 | 4 I 39 |41 23
} 6 I224 606,703 562'825 1325/ 875 400|1063| 44 670' 670 {950 [3/4-10| 8 | 276|325 | 4 |39 41| 29
. \ 1 ! H
8 1 254|7.94 18.96|7.43 944 |1556/11 00 600} 1 063) 56 |.866 i0866;1175 |3/4-10! 8 | 402/500 4 53|53 44
10 |274 1000‘11 09 938[11 25({18 69|13 38 600}1063| 56 | 866 IOBGG 1425 | 78-9 | 12 I 402|500 | 4 ’ 53 | 53| 66
| i i 1 !
12 | 32411 94/13.09/11 35/12.19(21 69|16.12 600! 1063 56 |.866 }0.866 17 00 [ 7/8-9 | 12 | 402|500 4 .53 |.53] 99
TORQUES (Inch-Pounds) Cv VALUES
» o' nl qn » 53 33 ] » ” Valve ] . .
Shutoff Pressure| 27 2's"| 37 | 4» | 57 | 6" | 8” | 107 127 | ¥alv ‘1oa 20°| 30°| 40" | 50°| 60° | 70°| 80" | 90°
50 PS]I SHUTOFF 66:, 96 150|225 350 | 450 ;750 1325|2250 2 .2 35 8 b21 40 | 87 ;108 | 141 | 170
75 PSI SHUTOFF | 98| 141 237 (261 | 504 | 651 [1050 | 17782990 | 212 |3 | 5 |11 | 27 | 52 | 121|172 | 263 | 332
H i |
100 PSI SHUTOFF . 103' 148 | 249343 | 531 | 685 !1105 1872|3147 3 8 6 23 . 50 92 | 147 I224 420 | 473
125 PS]| SHUTOFF 107} 155 | 260 | 376 | 553 | 714 ]1151 19503279 4q | 17 | 33 ] 57 f 110 ] 182 | 297 | 462 | 773 | 913
150 PSI SHUTOFF ' 110 158 (265|384 | 564 | 728 {1275 (1989(3345 | |5 47 | 94 143 ! 231 | 380 | 578 | 908 | 1485 1650
175 PSI1 SHUTOFF 121| 175 {283|417 | 632 | 814 ]1337 2320/3923 6 ’ 91 | 182 | 248 ' 396 | 627 | 902 |1386] 2063 | 2178
1
200 PSI SHUTOFF | 132. 192 | 300 450, 700 | 900 11500 | 2650|4500 8 | 116{ 231 330 528 ' 858 |1452(2508 | 4158 | 4257
250 PSI SHUTOFF ' 145[ 211 318|486 | 770 | 990 |1695 | 2995|5085 10 i 223| 446 | 633 | 935 ‘1320 2090|3630 | 67101 7095
285 PSI SHUTOFF | 160, 232 |337 | 528 | 847 |1089(1915(3384/5746 | |12 | 303 605 | 825 |1320i2063 | 3135|5528 10230 10780
Notes
1 Thus chart to be used as a guide only
Class Il 2 These torque ratings do not apply to every possible service critena, which may
+ Valve to be operated a minimum of once a month affect seating and unseating torque
¢ Temperature well within resilient seat linuts 3 Torque values are applicable to Flow Line Series 70/71
+  Line media Is a selif lubricating (Aqueous liquids) 4 Do not apply a safety factor to the above torque values when sizing actuators
+  Minor chemical attacks on seat 5 Dynamic Torque should always be a consideration when sizing valves with
. high differential pressures

Disc corrosion and media deposits to be mild

6 For 3 way tee assemblies multiply the above torques by 15




HOW TO ORDER

Series | T -
70 - Wafer | Oper
71-Lug Press O- Bare Shaft
U - 50psi Undercut Disc 1- 10 Position Handle
Size F - 200ps! Full Cut 2 - Handwheel Gear
0200 - 2" 0600 - 6" M - 285psi Max Cut Operator
0250-2 1/2" (0800-8" 3 - Pneumatic Actuator
0300 - 3" 1000 - 10" Shaft 4 - Electric Actuator
0400 - 4” 1200 - 12" 3 -316 Stainless X- Special
0500 - 5" Steel
4 -416 Stainless
Body Steel
1 - Cast Iron 5 - 216 WBC Shaft Type
2 - Ductile Iron Carbon Steel D - ppe Q
3-Ductile lron A g - Afuminum E - Type E*
4 -316 Stainless 7 . Ajuminum Bronze W- pe w*
Steel | - 90" Standard
Disc J C -Type'C
D - Electroless Nickel Plated D} - Seat
A - Aluminum Bronze E - EPDM
N - Nylon 11 Coated Ductile Iron \?V: \?\?hr:tae;héuna-N
S - 316 Stainless Steel G - White EPDM
M - Mirror Polished V - FKM / Viton®
K - PVDF (Kynar) S - Silicon
H - Haylar H - Hypaion
. R - Red Natural Rubber
Designates shaft types sold as automated packages or bare shaft design only X - SpeCIal
Recommended Specifications Materials of Construction 2" - 12”7

m Polyester coated ribbed wafer or lug bodies to Body
provide extended necks for insulation and be able Cast Steel ASTM A-216 WCB
to install between ANSI 125/150 flanges. Lug design |g 316 Stainless Steel ASTM A-351 CF8M
in sizes 2” - 12" to be fully rated for dead end s Cast Iron ASTM A-126 Class B
service without any modification. m Ductile Iron ASTM A-536 (65-45-12)
a Streamlined disc design with no pins or screws in @ Ductile Iron ASTM A-395 (60-40-18)
the flow path and designed for high Cv and lower Disc

pressure drop. m Electroless Nickel Plated Ductile Iron
@ Upper and lower shaft design to utilize triple shaft ASTM A-536 (65-45-12)
seals as standard. ® Aluminum Bronze ASTM B-148 (954)

Nylon 11 Coated Ductile Iron ASTM
A-536 Grade (65-45-12)

316 Stainless Steel ASTM A-351 (CF8M)
Stem

m Blow out proof design utilizing a Double D drive for
a positive disc/shaft connection.

m Pressure responsive 360° sealing design will use
constant pressure between machined radius on disc ® 316 Stainless Steel ASTM A-276 Type 316

and flatted area of the seat. » 416 Stainless Steel ASTM A-582 Type 416
& Valve to be Flow Line Series 70 wafer or Flow Line |geat

Series 71 lug design. ® EPDM - FDA Food Grade 30to + 275
Components ® Buna-N - FDA Food Grade Oto +180
i : m White Buna-N - FDA Food Grade oto + 180

Qty Description Qty Description
1 Body 2 Shaft Retainers @ Viton® - FDA Food Grade 0to + 375
1 Disc 1 Bearing Retainer s Silicon - FDA Food Grade -80 to + 450
1 Upper Shaft 1 Environmental Shaft Seal m Hypalon Oto + 180
1 Lower Shaft 2 Secondary Shaft Seals @ Red Natura! Rubber 0to + 150

1 Seat 1 Thrust Bearing Viton® is a registerad tademark of ths £1 DuPont De Nemours Compary FKM i3 the ASTM
— 1418 for F Hy such as Viton® (DuPont) and

1 Inboard Bearing Flourei® (3) |




Slotted 1SO 5211 top ——
plate and shaft for
flexibility of direct
mounting options

Environmental
shaft seal to keep
contaminants from
entering shaft bore

Offset shaft retainers
mechanically retain
the shaft ensuring a
blow out proof design

One piece ribbed
Polyester coated body
with extended neck

Streamlined disc with
no pins or screws in
flow path

Primary seal provides
a smooth flow conduit
and prevents media
buildup in crevices
normally found with
traditional designs

Independent seals
provide full vacuum
rating

High strength upper
and lower shafts with
triple shaft seals

Two self lubricated
bronze bearings to
eliminate side loading

Double D Drive for a
positive disc/shaft
connection with no
pins or bolts exposed
to flow

Proven pressure
responsive 360°
sealing method uses
constant pressure
between machined
radius on disc and
fiatted area of the
seat that eliminates
the “squeeze” of the
interference seat
design our competition
relies on

Phenolic bonded
cartridge seat with
primary and secondary
seals provide no
movement of the
elastomer

Two secondary shaft
seals located inside
the seat shaft holes

The Series 70 wafer style and Series 71 lug style are heavy duty cartridge seated butterfly.
valves compatible ANSI 125/150 weld neck, slip on, and threaded flange standards. 2” - 12"
valves are fully rated to 200 psi, bi-directional, dead end service. Valves with undercut discs
to 50 psi are also available through the size range. Valves with Max cut Disc to 285 psi are
also available through size range. All Series 70/71 valves, regardless of the rated working
pressure, are vacuum rated to 29.92" of Mercury Gauge (0 Micron).

COATINGS

Flow Line Series 70 and 71 butterfly valve bodies are Polyester coated as standard. Polyester
is a significant upgrade to paint or two part epoxy coatings. Our standard Polyester coating
offers outstanding protection against abrasion and corrosion. The Flow Line Polyester coating
is not affected by outdoor exposure and maintains excellent resistance to UV rays.

TEST

Salty Fog Test

Outdoor Weathering (UV Rays)
50% Sulfuric Acid Test

RESULT

No change in excess of 2000 hours

No noticeable change in excess of 12 months
No change for 48 hours




The Flow Line Handl]e Kit 15 designed for manual on/ off and
~ - throtthng service for quarter turn, resilient seated butterfly
valves ranging from 2" - 12" The Polyester coated ductile iron
handle kat includes the handle assembly with a loclang lever and
bolt on plate notched at 10 degree increments The notched plate completely self lubncated and weatherproof Along with the gear
also includes on/off stops to prevent over travel of the handle operator, 1t also includes a valve position indicator, ductile iron
and can be used with a padlock as standard Other available handwheel and mecharucal travel stops for field adjustment Other
options include an Infimte Throttlng Handle Kit, Memory Stop and a 2” Square Nut available options include a Chamwheel Kit, Padlock Kat and a 2" Square Nut

The Flow Line Handwheel Gear Operator 15 designed for manual
on/off and throttling service for quarter turmn butterfly valves
ranging from 2” - 12" The handwheel gear operator is constructed
with a heavy duty, Polyester coated ductile iron housing, 1s

Actuation

Sertes 21 spring return’ Series 50 solenoid valves Series 52 and 53 Iimit Series 55 and 56 positioners

actuators are available are avallable in 1/8", 1/4", switches provide loca!l and are available with either a 3-

throughout the size range. and 1/2"NPT, remote valve position, 15 psi or 4-20 MADC signal.
installation ;

To nstall, simply close the valve, posmoni between the flanges and assemble the valve to the flanges with studs or cap screws Do not use flange gaskets Flow
ne Series 70 and 71 butterfly valves can be installed with the disc closed Before hand tighterung the flange bolts, fully open the disc to ensure disc OD clear-
ace with pipe 1 D Hand tighten the flange bolts and close the valve to check for valve disc and pipe clearance If contact 1s made, reposition as necessary and
tighten all flange bolts to proper torque specification

Maintenance and Repair
No regular mamntenance or lubrication 1s required Factory assembly procedures provide adequate lubrication for the ife of the valve To replace any component,
remove valve from the line by fully closing valve disc Spread flanges, remove all bolts then remove valve from line

Testing
All Flow Line Series 70 and 71 butterfly valves are bi-directionally tested to 130 percent of rated working pressure Test certification s available upon request at
tume of order

Flanges
ANSI 125/150 cast 1ron, steel, raised face, ﬂat faced weld neck, shp on and threaded flanges are suitable for use with Flow Line butterfly valves. Please contact
the factory for proposed installation with plastlc flanges

Warranty -

All products manufactured by Flow Line Valve and Controls are warranted against defects in matenal and workmanshup for a period of 2 years from date of
installation

All statements, technical inforination and recommendations i the bulletin are for general use only Flow Line Valve and Controls is not responsible for suitability or compatibility of these prod-

ucts in relation to system requirements Consult Flow Line Valve and Contrals distributors or factory for the specific requirements and matenal selection for your intended application Flow Line
Valve and Controls reserves the right to change or modify product design or product without prior notice Flow Line Valve and Controls is not responsible for editonal or pictonal errors within

this literature ;

110 Main Project Rd  Schriever, LA 70395
Phone (985) 414-6004 Fax (985) 414-6072
Toll 800-815-9226
www.flowlinevalves.com

1Ne

Valve and
Controls

Doc. No. FLBV1
@ Flow Line
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BALL VALVES SPEC NO:
MATERIAL SPECIFICATION

CALGON CARBOR GOAPORATION

| FORGED BRONZE, BRASS, OR 4.03
BARSTOCK BRASS BODY
REGULAR PORT BALL VALVE

MATERIAL: ‘ Bronze or forged brass or barstock brass body regular port ball valve,
blow-out proof stem; ball and seat retainer design to permit valve to be dead ended in either flow
direction, chrome plated bronze or brass ball and stem, PTFE seats and seals (furnish glass fiber
reinforced PTFE seats and graphited stem seal if required to meet pressure and temperature rating),
wrench handle operated, threaded ends.

RATING: ‘ 500 PSIG @ 100 DEG F.
150 PSIG @ 366 DEG. F.

MANUFACTURER: | DuraValve / Siral or Equal.

SIZES: ‘ 1/4" thru 2"

MODELS: | VRNS5000 or Equal

GENERAL REQUIREMENTS:

PROPRIETARY AND CONFIDENTIAL

THIS DOCUMENT AND DESIGN DETAILS ARE THE PROPERTY OF CALGON CARBON CORPORATION AND ARE NOT TO BE REPRODUCED IN WHOLE OR PART, NOR EMPLOYED FOR ANY
PURPOSE OTHER THAN SPECIFICALLY PERMITTED IN WRITING BY CALGON CARBON CORPORATION THIS DOCUMENT IS LOANED AND SUBJECT TO RETURN ON DEMAND

Issue Date 01/01/89 Revision Date 08/14/2003

Approved by Gerald Ktrnef' on 02/09/2006
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FORGED BRASS BALL VALVE MODEL NO VRN 5000
STANDARD PORT THREADED ENDS

| €CC SPEC. 4.03

STANDARD PORT BRASS BALL VALVES
RATING: 600 PSI WOG (COLD- NON SHOCK)
150 PSI SATURATED STEAM

TWO PIECE BODY

QUARTER TURN ON-OFF

INTERNAL ENTRY ANTI BLOW-OUT STEM
ADJUSTABLE STEM PACKING GLAND
THREADED ENDS TO ANSI B 2.1
CONFORMS TO FEDERAL SPEC WWV-35B

PART o owr
SIZE | Coneen A | B c D E F|ov'| b
174" | 50500 A 20 {174 | 87 | 66 | 262 (125 | 73 | 18 CV "= GALLONS OF WATER
. PER MINUTE THROUGH THE
a/g” 50500 B 29 | 180 | 95 | 82 | 262|125 | 69 | .22 VALVE WITH A1 PSI
PRESSURE DROP
172" | soso0c 39 | 238 | 119 | 98 |375 | 160 | 10 | 41
a4 50500 D s5 | 262 | 126 | 122 {375 {162 | 20 | 55
. 1" 50500 E 75 | 300 | 150 | 1.53 | 450 | 205 | 32 | 1.00
G
1" | 50500 F 95 | 338 | 169 | 180 | 450 | 216 | 48 | 184
1"z | 50500 G 118 | 370 | 1.85 | 212 | 600 | 287 | 80 | 207
o 50500 H 150 | 436 | 218 | 263 | 6.00 | 287 | 135 | 3.10
RATING 500WOG
2% | 50500 185 | 535 [ 268 | 338 | 690 [ 360 | 310 | 603
3 50500 K 244 | 614 | 307 | 394 | 850 | 400 | 420 | 958
RATING 250WOG
4 50500 L 300 | 700 | 350 | 5.00 | 925 { 500 | 810 |1560
UL LISTED
l_ E I 1/4” - 2" SIZE .
! -
}
[
z
5l :
g
i =y 1
J 57
ol |
<
|
; 14,_L_.__>
| 8




|

— - BALL VALVES SPEC NO:
| cLGN MATERIAL SPECIFICATION

CALGON CARBON GDHPOHA"HON

STAINLESS STEEL AND ENTRY 4.08
FULL BORE BALL VALVE
MATERIAL: Stainless steel and entry full bore ball valve 1/2" thru 4" size (Reduced

Port for 6" & 8" Acceptable) with blow-out proof stem and seat retainer design to permit valve to be dead
ended in either flow direction. Valve has lockable feature to lock the valve in either the open or shut
position. Type 316 stainless steel body, ball and stem, TFE seats and seals, wrench operated, 150 Ib.
ANSI B16 5 flanged ends, raised face, 1/2" thru 4" size Face-to-face dimensions to conform to ANSI
B16.10 for steel gate valves. Screwed body inserts not acceptable. Gear Operator for 6" and 8" size
valves. No asbestos allowed.

RATING: . 275 PSIG @ 100 DEG. F. or 110 PSIG @ 353 DEG. F.
MANUFACTURER: Modentic VL-11, Sharpe Valve #50116-R, or equal

SIZES: | 1/2" thru 8"

MODELS: ﬁ Modentic Figure No. VL-11-150 , Figure No. BV-150, or equal.
Issue Date 01/01/89 Revision Date 09/15/99

Approved by Joseph P McMahon on 07/17/2001



[ CCC SPEC. 4.08 |

SHARPE VALVES

BALL VALVE

FLANGED FULL PORT
SERIES 50 / CLASS 150




SERIES 50

VALVE PARTS AND IDENTIFICATION

CLASS 150
BLOW OUT PROOF STEM
LOCKING DEVICE

[CCC SPEC. 4.08

APPLICABLE STANDARDS
Wall Thickness ASME B 16 34
Face to Face Dimensions ASME B 16.10
Flange Dimensions ASME B 16.5
Pressure Tests ASME B 16 34  API 598 (Optionat)
Basic Design ASME B16 34

1 Iz!’ - 2!!
2-1/2” - 4”
PART NO { PART QTY | MATERIAL
1 Body 1 | 316Stanless Steel  ASTM A351 CFEM
Alloy 20 ASTM A351 CNTM
Carbon Steel ASTM A216 WCB
Hastelioy C ASTM A494 GR CW-12MW
Monel ASTM A484 GR M35-1
2 End Connector 1 [ 316Stainless Steel  ASTM A351 CFBM
Alloy 20 ASTM A351 CNTM
Carbon Stee! ASTM A216 WCB
Hastelloy C ASTM A494 GR CW-12MW
Monel ASTM A424 GR M35-1
3 Ball 1 _|316Stainkess Steel  Alloy 20 Hastelloy C
4 Seat 2 | 1FM(Super TFE) TFE Reinforced TFE
NOVA PEEK
S Body Seal 1 |TFE
6 Stem 1 1316 Stainiess Steel  Alloy 20 Hastelloy C
17-4PH (Option)
7 Thrust Bearing 2 {Renforced TFE
8 Stem Packing 3/4 | Renforced TFE
Gland Packing 1 1304 Stainless Steel
10 Belleville Washer | 2/4 | 304 Stanless Steel
(1/2 -47)
1 Packing Nut 1 1304 Stanless Steel
(12 -4%) '
1A Lock Tab 1 |Stamless Steel
118 Handie Nut 1 | 304 Stainless Steef
1c Lock Washer 1 | 304 Stamnless Steel (1/2°-2")

6” - 8”
PART NO | PART QTY | MATERIAL
12 Stopper 1 | 304 Stalnless Steel
12A Snap Ring 1 ] Stainless Steel (6"-87)
13 Handle 1 | 304 Stainless Steel (1/2-27)
Galvanized Steel (2-1/2"47)
Ductile Iron (6°-87)
13A Wrench Block 1 | Stainless Steel
138 Hex Head Boit 1 | 304 Stainless Steel
14 Locking Device 1 {304 Stainless Steel
(-7
15 Sleeve 1 | Vinyl
16 Body Stud SEE‘ A193 B8 (SST)
N {A193 B7 (CS)
17 Nut SEE* A194 8(SST)
N {A194 2H (CS)
20 Stop Pin (1/2°-2")] 1 | 304 Stainless Steel
(2-1/2°47) 2 | 304 Stainless Steel
21 Gland Flange 1 | 304 Stanless Steel
(67-8")
22 Gland Bolts 2 | 304 Stainless Steel
(678"

*See Dimensions




[[€CC SPEC. 4.08

1/2” - 2" 2_1/2” - 4”
—— I
i rT
!Eﬂ °
j —‘
..... L. _{._ —f J -
|
T
0.06 —{l— = E__
o 0.06 —— L
D
A A
6” - 8)) . s
t
c CV DATA PORT WEIGHT (Ibs.)
J 12 26 12 059 12" 4
I 3l 50 a4 078 ey 6
—f - _..L_.._.T._ = 1 94 1" 100 1 8
! E| F 1-4/2° 260 1-1/2 150 1-1/2" 15
: ! 2" 480 2" 200 r 20
N/.H\\\ o ! 2-1/2" 750 2-1/2" 255 2-12" 36
' 3 1300 3" 300 3" 45
0.06 -~ —3p 2300 4 400 & 75
As———D— [ 5400 6" 6 00 & 135
8 10000 8 788 g 290
SIZE A B c D E F N G H | J K w
12 425 475 360 180 238 350 4q 139 3/8-24 UNF 22 28 63 M5
s 482 475 375 200 2175 385 4 139 3/8-24 UNF 22 28 63 M5
i 500 622 375 212 313 425 4 139 7/16-20 UNF 30 30 90 M6
112" 6.50 900 450 276 356 500 4 194 9/16-18 UNF 35 42 118 M8
2" 7.00 9 00 480 308 475 600 4 194 9/16-18 UNF 35 42 118 M8
2-1/2" 7.50 1375 670 309 5.50 700 4 284 M20 55 55 183 M10
3 8 00 1375 7.00 374 §00 748 4 284 114 UNS 745 66 183 M10
4" 900 1375 7.70 446 750 901 8 284 1-14 UNS .745 66 183 M10
6" 15 50 38.97 1122 761 950 1098 8 389 102 164 146 300 M12
8 18 00 3897 157 834 1175 1350 3 459 102 1.64 146 300 Mi2




[ CCE€ SPEC. 4.08 |

1[2!! - 4!!
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ST
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Bt
e

STEM
ﬁ
[ J
T
[ -rJ 72" 4
L STEM ARRANGEMENT
- J FOR ACTUATORS

SEAT PRESSURE/TEMPERATURE RATING SERIES 50

800
CS-WCB
w0 cara = 1
SsT-Cram S~ — CLASS 300
S % — -~
600 ‘ LS Y LN
\" — K v T
Vi NN e
RN —.
_ \ N Y
@ 500 x TN -
& PIFE N\ N
: RIFE e [y N
40
g J \ PEEK
= N\ NN
300 4— CSWCH LY
—+ L[| cuassiso N %) % M D
$51-CF8M ] . NOVA \
200 % 3 .
N \
3 = % <
3 \ \
100 V T
& (Y AN
" N [
0 |
[ 100 200 300 400 500 600

Maximum Temperature *F

HOW TO ORDER

OPTIONS

172" 50 150# = 11 2=Alloy 20 T=TFE X=OxygenService

3/4 4 = Carbon Steel R=RIFE OH = Oval Handle

1" 6 = Stainless Steel N = NOVA f= Fugitive Emissions
1-1/2" § = Hastelloy C P = Peek Certified ANSI 593 00 01

2" 3= Monel M =TFM™ E= Extended Stem
2-1/2" L= Lockable Extended Stem

3" D= Leakdetection Stem

4" GO = Gear Operator

6" 7= 17-4PHStem

8" A= Nace

‘ l
|
34 50 11 6 T X

HARPE VALVES

Toll-Free 1-877-7SHARPE
E-Mail:sharpediv@aol.com
www.sharpevalves.com

WRION. Elmhurst , IL 60126
Due to continuous developmert of our product range we reserve the nght 1o change the dmensions and information corained in the leaflet as required Rev 1/03
TFM s a regsstered trademark of Dyneon, LLC


http://www.sharpevalves.com

BALL VALVES SPEC NO:
MATERIAL SPECIFICATION

CALGOM CARBOK CORPORATION

STAINLESS STEEL END ENTRY 4.57
REGULAR PORT BALL VALVE

MATERIAL: Stainless stee!l end entry regular port ball valve with blowout proof stem
and seat retainer design to permit valve to be dead ended in either flow direction. ASTM A-296,
Grade CF8M Type 316 stainless steel body, ball and stem, TFE seats and seals, wrench operated,
threaded ends. Screwed body inserts or tail pieces not acceptable.

RATING: 80 PSIG @ 400 DEG. F. or 1500 PSIG @ 150 DEG. F.
MANUFACTURER: Modentic, Sharpe Valve #54576, Jamesbury, or equal.

SIZES: 1/4" thru 2"

MODELS: Modentic Figure No. V-008, Jamesbury Bulletin 210, Trueline - N600OLL,
or equal

Issue Date 01/01/89 Revision Date 09/15/99

Approved by Joseph P McMahon on 07/17/2001



SHARPE VALVES

SERIES 5457
THREADED STANDARD
PORT BALL VALVE




SERIES 5457

VALVE PARTS AND IDENTIFICATION

ASTM-A216

ASTM-A351

1/4” - 17 2000 Ib. WOG
1-1/4" - 2”7 1500 Ib. WOG
LOCKING DEVICE
ACTUATOR MOUNTING PAD
STANDARD PORT

BLOWOUT PROOF STEM
STEAM RATINGS: (SATURATED)
WITH REINFORCED TEFLON
SEATS 150 WSP

WITH NOVA SEATS 250 WSP

[[€CC SPEC. 4.57 |

PART NO. PART QY. MATERIAL

1 Body 1 ASTM-A216 wCB
ASTM-A351  CF8M

2 Bail 1 316 Stalnless Steel

3 Seat - 2 RPTFE / NOVA

4 Body Seal 1 PTFE / Giaphite

5 End Plug ] ASTM-A216  WCB
ASTM-A351  CF8M

6 Stem 1 316 Stalniess Steel

7 Thrust Washer 1 PTFE

8 Stem Packing 2 PTFE / Graphoil

9 Packing Nut 1 Stalnless Steel - 316

10 Handle 1 Stainiess Steel - 304

1 Lock Washer 1 Stalnless Steel - 304

12 Handle Nut 1 Stalnless Steel - 304

13 Locking Device 1 Stainless Steel - 304

14 Handle Sleeve 1 Plastic




[CCC SPEC. 4.57 |

]/4"-]" 1-]/4"-2"
T T
s @ 1
M
P
M [— + — Q !
o
- l Z[ r*
L &) Q-L- ( L
e
4l 7 |e
|
1
[ |
»
]
]
Q |
R v
Dr /47 -2
7 STEM ARRANGEMENT
[P D FOR SERIES 5457
- N
—
1 D B
CV* DATA
PORT | APPROX. Lo 6
szt | Aalo lNirla ]| F M|t T v SZE | weiGHT 3/8 6
/4~ | 225|095 | 1.75 | 400 | 1.10 | 045 | 022 ] 030 | 10-24 | 030 | 050 | 060 12 9
a8 | 225|095 [ 175 | 400 | 110 | 045 | 022 | 030 | 10-24 | 030 | 050 | 060 8/4 s
1z~ | 232112 | 200 | 400 | 110 | 045 | 022 | 030 | 10-24 | 032 | 050 | 056 L 35
34" | 312|120 | 220 | 500 |1.35 | 085 | 025 {042 |10-24 | 035 | 670 | 110 1-1/4 4
1= | 337|120 | 245 | 500 | 135 | 085 | 025 | 042 |10-24 | 035 | c@s | 180 1172 8
174" | 410] 106 | 340 | 6575 (140" | — | 037 |08 |1/4-20 | 680 | 100 | 275 2 105
T972° | 435] 110 | 340 | 575 [140° | — | 037 |06&1 |1/4-20 | 080 | 125 | 380 *CV: The volume of water in gal /min
2 | 640] 110 1375 | 575 a0 | — | 037 {06 11/a-20 | 050 | 180 | 525 m gﬂr‘e’;ﬁéh&‘?gggﬂ %g’f” vaive




| CEC SPEC. 4.57 |

SHARPE VALVES

PRESSURE TEMPERATURE RATINGS

000 1 yam1"
1900
1800
1700
180D
1500 314720
1400

[0} 1300

2 v

5 noo

§

g 900

=x 0

£
400
500
400
300
00
100

° 100 200 300 a0 4530 S0 ss0
Maximum Temperature F
HOW TO ORDER
HEE
SERIES ENDS
/4" 5457 4 = Carbon Steel RT Seats
3/8” 6 = Stainless Stee! PTFE Seals as Standard
1/2" N = Nova Seats/
j 3/4" Grapholl Seal
1
1-1/4°
-12"
2

— ]|

—
3/4” 5457 4 N

PIPING & EQPT., INC. Toll-Free 1-877-7SHARPE

m Web Site- www.sharpevalves com

1260 Garnet Drive
Northtake, lllinois 60164 U.S.A

Due to continuous development of our product range we reserve the Aght to change the dimendons and Information contained In the leaflet as required.



http://www.sharpevalves

CALGON CARBDN GDAPORATION

STEAM TRAPS, DRAINERS, AIR SPEC NO:
ELIMINATORS
MATERIAL SPECIFICATION
AUTOMATIC AIR VENT AND 21.94
VACUUM BREAKER

MATERIAL:

Automatic Air Vent and Vacuum Breaker. Cast iron body with stainless steel float, brass and stamnless
steel trim, female NPT threaded inlet and outlet.

MANUFACTURER:
Multiplex Manufacturing Company, 600 Fowler Ave., Berwick, Pa. 18603, or equal.
SIZES:
SIZES MODEL NO. ORIFICE DIAMETER WORKING PRESSURE
1" U-10 3/16" 0-125 PSIG
1" U-10 5/32" 0-200 PSIG
1" U-10 1/8" 0-250 PSIG
1" U-10 3/32" 0-300 PSIG
2" U-20 1/4" 0-165 PSIG
" U-20 3/16" 0-250 PSIG
2" U-20 1/8" 0-300 PSIG
3" U-30 1/8" 0-300 PSIG
" U-40 1/8" 0-300 PSIG
MODELS: Crispin Universal Air Valve, or equal

Issue Date

01/01/89

Revision Date 06/25/90

Approved by Matthew R McGowan on 07/24/2000




COMBINATION AIR VALVE

D wer C
:
v
~ i { 1 wet pive pLUG
; 0“|}lfl \2
@\ N ;
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NN \ . —__ [ 1
@——&r— \ % N ; -
B, l'\\
/] N % /
it :
ORIFICE
5 N § 14 /]
\~
10 ‘ | a2
13 ~ 5
.\ y ORIFICE
13 "
p 1'=143C DETAIL
Z ; 7
40 | . TV
| /1
| f ”
? f 7 UPT PIPE PLUG
1
KD NPT
[oEY DESCRIPTION MATERIAL AVAILABLE WITH 125 LB. OR 250 LB. FLANGE INLET
1 [BODY CAST IRON ASTM A126 GR B
2 TcoveR CAST IRON ASTM Ai26 GA B SPECIFY WORKING PRESSURE____ PSI
3 |COVER GASKET LEXIDE (non—asbastos) DESIGN FOR 300 PSI MAX NON-SHOCK SERVICE
4 |COVER BOLTS STEEL ASTM A307 GR. B
5 |LEVERAGE FRAME"' CAST IAON ASTM A126 GR. B
6 JSEAT BUNA-N LARGE | SMALL |APPROX.
7 |NEEDLE BUNA-N )\ SIZES| MODELKo | A | B | € | D | WIDTH |opirice|ORIiFicE |WT., LB
8 [NEEDLE PIN? STAINLESS STEEL ASTM AS581 T416 H.T 1 143C LNELEETEE 7 1 & as
10 [LEVER PIN STAINLESS STEEL ASTM A681 1303 " 3 5
11 [RETAINING RING STAINLESS STEEL PHI5-7Mo 2 145 J 14 (Ve 3 | 2 8 2 5 75
13 |[FLOAT LEVER BRASS ASTM B16 3" 147C 16 | 155 | 35 | 3 10 3 2 100
14 [FLOAT STAINLESS STEEL ASTM A240 T304 e 1290 © [ |32 | » a 7 3 -
STAINLESS STEEL 18-8 H

16 |[LEVERAGE FRAME SCREW

GUIDE BUSHING

BRASS ASTM B16

BUMPER ASSEMBLY

BUNA-N

PLUG

BRASS ASTM B124

STAINLESS STEEL 18-8

FLOAT RETAINING SCREW

t STANDARD MATERIAL ON SIZE 1 AND 2" 1S DELRIN ASTM D2133
AND GUIDE BUSHING )S NOT REQUIRED ON THE FRAME
2 NEEDLE PIN IS NOT REQUIRED ON SIZES 1 AND 2

CERTIFIED BY:

DATE:

DATE
09-01-03

APCD G

VALY AND RIMLY COYPORAY U

DRWG. NO.
$-140C

SPECIFICATIONS OTHER SIDE




September 1, 2003

APLD. <+eciricanions

SERIES 140C COMBINATION AIR VALVES

Combination Air Valve (single body, double orifice) allows large volumes of air to escape out the larger
diameter air vacuum orifice when filling a pipeline and closes water tight when the liquid enters the valve.
During large orifice closure, the smaller diameter air release orifice will open to allow small pockets of air to
escape automatically and independently of the large orifice.

The large air & vacuum orifice shall also allow large volumes of air to enter through the orifice during
pipeline drainage to break the vacuum. The body inlet must be baffled to protect the lower float from direct
contact of the rushing air and water to prevent premature valve shut-off. The top large orifice plug must be
protected in similar manner for the same purpose.

The Buna-N seat must be fastened to the valve cover without distortion, for drop tight shut-off. The float
shall be heavy stainless steel, hermetically sealed, designed to withstand a minimum of 1000 psi (static). The
top plug shall be center gmded thru hex bushings for positive shut-off.

Valve exterior to be painted Universal Primer for high resistance to corrosion.

The cross sectional area of the discharge orifice must be equal to the cross sectional area of the valve inlet
size.

All materials of construction shall be certified in writing to conform to A.S.T.M. specifications as follows:

Body & Cover Cast iron ASTM A126 Gr.B

Float* Stainless Steel ASTM A240 T304

Needle & Seat Buna-N

Plug Brass ASTM B124

Leverage Frame [17°&2"”] Delrin ASTM D4181
[37&4™) Cast iron ASTM A126 Gr. B

* Float design may vary on certain sizes
Note: Other materials available.

Valve to be APCO Series 140C Combination Air Valve, as maunufactured by Valve & Primer Corporation
Schaumburg, Illinois, U.S.A.

2

" A v 1420 S Wrnight BLVD Schaumburg, IL 60193-4599
1&ametts. 847-524-9000 FAX 847-524-9007  800-323-6969
YAlYE AND FEbALE CO PG D WEBSITE www apcovalves com EMAIL factory@apcovalves.com
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— STRAINERS SPEC NO:
LGN MATERIAL SPECIFICATION

CALGON CARDON GCORPORATION

SAMPLE PORT SEPTUM, TYPE 316 22.27
STAINLESS STEEL

MATERIAL: Sample port septum, Type 316 stainless steel, 0.060" wedge wire with
0.008" slot openings. Septum to be 1".0.D. x 1-1/2" long with 3/4" MNPT end fitting 1" long, TOL 2-3/4",
MANUFACTURER: Johnson Division - UOP Co., Orthos or appraved equatl.
NOTES: revised to 0.008" slot from 0.012" to account for use of 20x50 mesh
carbon
Issue Date 04/06/90 Revision Date 07/14/93

Approved by Joseph P McMahon on 10/04/2002
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w~ 0 06" WEDGEWIRE W/
,5\ "
= % 0 008" SLOT OPENING
™ e E—
I —
| I ———
. %" PIPE
— TO.E.
MATERIAL- 316L STAINLESS STEEL
| SAP NUMBER 1001381 ——
THIS DRAWING AND DESIGN IS THE PROPERTY OF CALGON CALGON CARBON CRPORATION
CARBON CORPORATION AND IS NOT TO BE REPRODUCED
IN WHOLE OR IN PART NOR EMPLOYED FOR ANY CLIENT
PURPOSE OTHER THAN SPECIFICALLY PERMITTED IN
WRITING 8Y CALGON CARBON CORPORATION THIS
DRAWING LOANED SUBJECT TO RETURN ON DEMAND
NAME DATE TITLE
DRAFTER | JFS 5-12-05 SAMPLE PORT
| |REVISED SLOT OPENING & MATL ADDED SAP 8/5/08 || DESIGNER SEPTA DETAIL
. = \[crecker CCC SPEC. 2227
-3 DWG SHEET SCALE
REV DESCRIPTION AP | DaiE |\ APPROVAL Sze A lNo T OF 1 —[ * none
REVISIONS RROJECT STANDARD Ro® 90-07-0014 IREV 0

V-\Products\Septa\90070014 Spec 22.27 dwg

Aug 05,

2008 - 7.46am




STRAINERS SPEC NO:
MATERIAL SPECIFICATION

CALGOM CARBON GOAPORATION

BASKET STRAINER, TYPE 316 22.53
STAINLESS STEEL

MATERIAL: Perforated basket strainer (Carbon Retainer) for 150 Ib. Raised Face
Flanges, type 316 stainless steel construction. Basket is to be Fabricated from 14 Gage 316 stainless
steel with 1/8" holes drilled on 3/16" centers and covered with 40 mesh 316 stainless steel screen, this will
then be covered by a 4 mesh 316 stainless steel support screen (0.063" wire diameter).

RATING: Support Screen is to be designed for 125 PSIG if plugged in forward or
reverse flow.

MANUFACTURER: Mack Iron Works Company, or equal.

SIZES: 2" thru 12"

MODELS: Mack Iron Warks Company Series PB-R/FF, Style PBL or equal.

Issue Date- 01/01/90 Revision Date 08/23/90

Approved by Matthew R McGowan on 06/16/99



PERFORATED BASKET STRAINERS
SERIES PB - RJ

———

-~
'aa)
-
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SERIES PB - RF/FF

RF - for use with raised face

flanges por flat face
fianges. Strainer flange
fits inside bolt holes.”

FF - for use with flat face

flanges. Flange has bolt
holes/circle matching
mating flanges.”

For use with
joint flanges.

ring

N
[—_ D1 (FF) §§a§::lard
]
i f— Dp1wAH —j I PBS=short pattern, 150% open area o
T Fovin ==7T | relative to flow area of same size std.
& wt. pipe. Based on 40% perf. plate. T & Rebated nat
D2 PBL=long pattern, 200% open area b2 s han fo"
% relative to flow area of same size std. %
L 1§ wt. pipe. Based on 40% perf. plate. L
Standard Material:
& 14 ga. perforated plate &
- 1/8" holes on 3/16" centers ad
| Sutteners” | pa-l ”"l 40% open area, 33 holes/sq. in. o | pa
'Standard flange dimensions correspond to ASME/ANSI B16.5 and B16.47 Series A (MSS SP-44), Suffeners
D1 L Approx.
RF FF RJ z) 509: %ooelt: T eight
Pie 00 e | Ber [
Size 150 | 300 | 600 150 | 300 | 600 | 600 D2 D3 PBS | PBL FF RJ Pes | pBL
% 2% 2% 2% 3% 4% 4% 1% % % 1% 2 |14G6A ] 14GA 5 5
1 2% 2% 2% 4y 4% 4% 1'% % % 1% 2 " . 5 5
1% 2% 3% 3% 4% 5% 5% 2% 1 % 2 3 i » 5 5
1% 3% 3% 3% 5 6% 6% 2% 1% % 2% 3% . - 5 5
+ 2 % | a% | 4| e 6% | e | 2| 1w | w | 2| am| - . 5 75
2% 4% 4% % 7 7% 7% 3% 2% 1% 3 4 . ’ .75 75
3 5% 5% 5% 7% 8Y% 8% & 2% 2 3% 4% » ’ 1 15
3% 6% 6% 6% 8% 9 9 % <V 2% 4 5% . . 15 1.75
4 6% 6% 7% 9 10 10% 5% 3% 2% 4% 6 » "nGa| 175 2
5 7% 8% % 10 k! 13 6% | 4% 3% 5% T4 - . 3 35
6 8% 9% 10% 1 12% | 14 r¢] 5% 4 6% 9 i . 35 4
—+> 8 0% | 1% | 12% 13% 15 16% | 10% 7% 5% 8% | 12 . . 5 6
10 13% | 14 15% 16 17% | 20 12%s 9 7% | 10 14 - " 7 10
12 15 | 16% | 17% 19 20% | 22 14% | 10% % | 12 16% " g 9 12
14 17% | 18% | 19% 21 23 23% | 16% | 12% 10% | 13 17 | 11GA " 12 14
16 20 21 22 23% 25% } 27 18% | 14% | 1% | 14 20 i . 14 17
18 21% | 23% | 29% | 25 28 20% | 20% | 16% 13% | 16 22 . » 17 21
20 23% | 25% | 26% | 274 30% | 32 22% 18% | 15 18 25 . " 28 30
24 28 30% | 30% 32 36 37 26% 22% 18 21 30 " g 35 40
30 3% | 37% | 3t% | s8u 43 44% | 33 28% | 20 30 40 . " 46 60
36 40% | 43% | 44 46 50 51% | 39% 3% | 26 34 46 . - 78 100
Larger sizes (above 36") and heavier flange ratings available on request.
JUST IN TIME DELIVERY

|
_

Dedicated to meeting your timely pipeline strainer needs, Mack lron can ship the
following perforated basket strainers to you within 24 hours of your order:

Carbon Steel PBS - 150# RF and 300# RF - sizes 1-1/2°, 2", 3", 4", 6", 8", 10", 12"

304 Stainless Steel PBS - 150# RF - sizes 1-1/2", 2", 3", 4%, 6", 8", 10°, 12"
Carbon Steel PBL - 150# RF - sizes 1-1/2°, 2", 3", 4", 6", 8", 10", 12°

G1-12




- ~ STRAINERS SPEC NO:
ALGN MATERIAL SPECIFICATION

CALGGN CARBON COAPORATION

FILTER NOZZLE, 22.96
POLYPROPYLENE
MATERIAL: Filter nozzle, 0.012" (0.3mm) slot size, M24 thread x 45mm long stem

complete with MUZ slots. Base shoulder is 10 mm in length. Furnish MUZ type nut and washer, and a
2.5"0.D x 1-1/8"1.D. x 1/8" thick white Buna N (FDA approved) gasket. All plastic parts shall be
manufactured from virgin polypropylene. All polypropylene parts to be colored green. Calgon Carbon
Logo and Spec. Number to be molded on the top.

MANUFACTURER: Orthos, or equal
MODELS: Type C2, or equal.

Kit Number: N11031
Nozzle Part Number: C2.0.3.M24.45.MUZ.PP

Issue Date 12/01/89 Revision Date 07/31/2003

Approved by Joseph P McMahon on 08/21/2003



[CCC SPEC. 22.96 |

Technical Information

Design

For general purposes the filter nozzles should be placed on 6" centers,

with 8" centers being the maximum recommended (subject to the filter
media, single or multi-layer, depth of bed, etc) The filter nozzles are

available in a wide variety of slot sizes to suit the media, and airtubes

and tailpipes for air or water backwash can be provided as required

Consistency of the Material

Filter nozzles made of polypropylene are resistant to many chemicals
including the following examples

@ 140°F / 60°C

* ammonia 10%

+ formaldehyde 10%

» isopropanol all concentrations

+ methanol 50%

* caustic soda solution 50%

* hydrochloric acid 10%

s sulfuric acid 10%

* soda water

« ozone (68°F/20°C, 50 pphm)
In addition to virgin polypropylene (max temperature 140°F), all filter
nozzles are also available in glass fiber reinforced polypropylene (max
temperature 230°F) and Kynar (max temperature 275°F). Other
available materials include stainless steel, alloy 20 and hastelloy

Conversion Chart
Multiply units in left column b

—> 03

Installation Specifications

Recommended Torque 40 ft. lbs

Max RPM 430
In lower temperatures polypropylene becomes more brittle If nozzles
are to be installed in cold weather, we recommend that all polypropy-
lene materials are first warmed before installation

When using with hot water (max continuous temperature up to 230°F /
110°C, polypropylene with chemically combined 30% glass fiber is
recommended

PVDF is recommended for hot water with a continuous temperature of
up to 275°F / 135°C  (Conditionally resistant to concentrated caustic
solutions )

Color Coded Polypropylene Nozzles

Slot Size Color
02 ivory

green
035 white
05 grey
a7 yellow
08 blue
10 black
135 orange
20 green

All specifications are subject to change without notice

roper factor below

1inch 1 0.0833 254 2 540 0.0254
1 foot 12 1 304.8 3048 0.3048
1 milimeter 00394 0.0033 1 0.100 0.001
1 centimeter 0.3937 0.0328 10 1 001

1 meter 3937 3281 1000 100 1

AREA in.? cm’
1 inch? 1 6.452

1 centimeter? 0.1550 1
VOLUME liter u.s. gal.
1 liter 1 02642

1US gallon

VOLUME RATE

liter /hr.

1 gallon/minute 1 0227 227

1 m¥hour 4.403 1 1000

1 liter/hour 0.063 0.001 1

PR R D d d 9 313

1 pound/in 2 1 2307 0 069
1 foot water 04335 9 00299
1 Bar 14.50 3345 1




Filter Nozzles

Model C2

65

Swi7
02

Y4

I

L1

NANANNAANWN

30

unless otherwise noted

All dimensions in mm '

| CCC SPEC. 22.96 |

he———
m¥h —— m¥h —
05 10 15 20 25 30 10 20 30 40 50 60
1N 03]/ 120 T 17 ] 3 20
2B=16 BB =+ 2B-21 =
. 115 % - / 1,5
Psi A 1,0= 01 bar ps! ~ / = 1,0~ 01 bar
O / v m ,4 //
0,5 . 0,5
rz T . T
L || m-Ws | - | | m-Ws
B U@ 8 W3 ™ @ 3 [ e
GPM GPM
Model C2 Ordering Information
Slots Thread DA Thread Length — L1 Shaft — L2 @B

36x02 =370 cm? 3/4” NPT 16 = 2 00 cm?
—3> 36 x 03 =550 cm? 1"NPT 21=3.40 cm?
M24 24 20,45, +5+5. L1, 80,110, 140, 200, up t0400 |16 =2 00 cm?
1"WW 254 45 L1, 80, 110, 140, 200, up 10400 |16 = 2 00 cm?
1-1/4" WW 32 20, 30, 45, L1, 80, 110, 140, 200, up 10400 [21=340cm?
G3/4" 265 20,45 +5+5 L1, 80, 110, 140, 200, up fo 400 | 16 = 2 00 cm?




Nuts / Washers / Expanding Rings

| CCC SPEC. 22.96 |

N

Model MUG0 Model MU43 Model MUZ
. 260 N 43
y) -
| —
o] = F
x v X%
= L I’? = <
SW36 Sw30__| | = \
3 I‘/
All dimensions in mm unless otherwise noted < o Q‘é
. . . NS
Ordering Information (Nuts) 9
A
odel # ad {A >
MUG0 1-1/4" WW, 1" WW, M24
MU43 1" WW, M24, M20
MUZ M24
Model DP Model DG Ordering Information (Washers)
2 A 2 A - Model # oA OB Material
o8 [Z:] DP 50 32 PP
27
_ _ 25
- - 21
DG 50 32 Rubber
' ' 70 27
25
All dimensions in mm unless otherwise noted 21
Model DB65 Model KSPB
SWE5 P28
124 o
Wt_ t m | !
* I o
S 3 N ] * J
1
928+1 L]
- Lw2 |
All dimensions i mm unless otherwise noted 65 o
Ordering Information (Expanding Rings)
Model # Plate Thickness Model # Plate Thickness
DB65 8-12 KSPB 8-28
12-17 25 - 45
17-22

— 24—



HOSE FITTINGS SPEC NO:
MATERIAL SPECIFICATION

----- . >

CALGON CARBOR CORPORATION

QUICK DISCONNECT MALE 32.60
ADAPTER - ALUMINUM

MATERIAL: Quick disconnect male adapter, Aluminum, male NPT on one end with
other end for connecting to quick disconnect female coupler.

RATING: 150 psig @ 100 DEG. F.

MANUFACTURER: Dixon, Ever-Tite

SIZES: 1/2" thru 4"

MODELS: Dixon "Andrews" line, type F, Ever-Tite Part F, or equal.
Issue Date. 04/16/30 Revision Date’ 09/15/99

Approved by Matthew R McGowan on 09/27/99



Male Adapter x Male NPT

CCC Spec. 32.60
Dixon "Andrews" / "Boss-Lock" Type F Adapters -

Aluminum Unplated Plated
Aluminum Hard Coat Brass Malleable Iron Malleable lron Stainless Steel
Size Part # Part # Part # Part # Part # Part #
1/2" §0-F-AL —_— 50-F-BR —_— — 50-F-SS
3/4" x 1/2' 7550-F-AL — 7560-F-BR —_— —_ 7550-F-SS
3/4" 75-F-AL —_— 75-F-BR —_— 75-F-PM 75-F-SS
1" 100-F-AL — 100-F-BR —_ 100-F-PM 100-F-SS
11/4" 125-F-AL —_— 125-F-BR o —— 125-F-SS
11/2" 150-F-AL 150-F-ALH 150-F-BR 150-F-MI 150-F-PM 150-F-SS
2" 200-F-AL 200-F-ALH 200-F-BR 200-F-Mi 200-F-PM 200-F-SS
21/2" 250-F-AL _ 250-F-BR —_— 250-F-PM 250-F-SS
3" 300-F-AL 300-F-ALH 300-F-BR 300-F-M) 300-F-PM 300-F-SS
4" 400-F-AL 400-F-ALH 400-F-BR 400-F-MiI 400-F-PM 400-F-SS
5" 500-F-AL —_— —_— —_ —_— -—_
8" 600-F-AL 600-F-ALH 600-F-BR _— 600-F-PM 600-F-SS
8'AND*|  800-F-AL — — —_— — —
8" BL" 801-F-AL —_ — —_— — —
* "Andrews" and “Boss-Lock" Cam and Groove Couplings DO NOT INTERCHANGE IN THE 8" SIZE. RN

» The 8" "Boss-Lock" were designed to interchange with 8' Cam & Groove Couplings manufactured by

PT. Coupling.
| 1
| B
A 1
i
-~
ALUMINUM, BRASS and MALLEABLE IRON DIMENSION
H n 3/4 X H n n n n 1 " n " n 8" 8"
Size 1/2 1/2" 3/4 1 11/4"1 172" 2" (21/2"] 3 4 5 6 AND! BL
A Overall Length 218 |27116 121116 | 238 |2 15116l 3 532 (3 17/32] 4 3/8 b 15/32{4 21/32] 4 172 {5 17/32{6 15116} 6 38
B Adapter Length 1 1 1 |1snel{1one) 158|178 |115116] 2 [2116]|28n16) 21/4 |3016|31/16
C Distance Across Flats 1 {1sne|1as 112|178 | 214 |211116] 314|334 | 5 |61 |8 1/32°|1058° 1058
STAINLESS STEEL DIMENSIONS
H 1 3/4 X n n 1] Hu n L " n a " 8" 8"
Size 1/2 1/0 3/4 1 1 1/4*1 1/2Y 2" |2 1/2"] 3 4 5 6 AnD| BL
A Overall Length 21/8 | 21/4 [21/162 23/32|2 15/16 3 1/8 [3 21/32| 4 5/16 |4 17/32[4 59/64] ------ 4 15/16] —wme | =oeee-
B Adapter Length 1 1 1 [1516|1916| 158|178 [11516] 2 |21/16] -mmv X773 [ —
C Distance Across Flats 1 {1sn6l1snel 112 178|214 [o11118] 318 | 334 | 5 | 7477 [

* Distance Over Lugs

Dixon Valve & Coupling Cam & Groove Price List 1-800-355-1991



HOSE FITTINGS SPEC NO:
MATERIAL SPECIFICATION

CALGIGN CARBON GORPORATION

QUICK DISCONNECT ADAPTER - 3245
NYLON
MATERIAL: Quick Disconnect Adapter, nylon, male NPT on one end with other end
for connecting to quick disconnect coupler.
RATING: 70 psig to 175 psig @ 0 DEG. F. to 150 DEG. F depending on size.
MANUFACTURER: Dixon, NY-Last
SIZES: 1/2" thru 2"
MODELS: Dixon "Andrews" line - type F, NY-Last Style F, or equal
NOTES: Original Spec - Matt R. McGowan
Issue Date’ 01/01/89 Revision Date 09/15/99

Approved by Gerald Kirner on 01/26/2006



GoupLERS & ADAPTERS
Nylon, Glass-Filled

FEATURES
e Safely latches available on all couplers ranging in size from 1-1/4” to 4”

o Lightweight-1/2 the weight of aluminum

e Strong-resists cross threading, thread seizure and “out-of-round” condition

e Chemical resislant to most acids (Refer to chemical resistance table for specific recommendation)
* Non-conducting

o All couplers feature stainless steel handles & pins, blug nylon handles available

o Interchangeable with other couplers and adapters — manufactured to MiL-spec

® EPDM gaskets furmished standard. Buna-N, Viton and Neoprene also available

e Temperature range under normal conditions -30"%0 200°F

.

\ o
%Lﬂ
ITEM DESCRIPTION 72 5/8" kL 1" 1-1/4" 1-1/2" 2 ki 4 x4
1 A Male Adapter/Female Thread 050 A-N 075 A-N 100 A-N 125A-N 150 A-N 200A-N 300AN 400 AN
' Std. Package — Qfy 125 125 80 50 50 80 4 18
Std, Package — Wt. T# 7# 74 11# 94 224 184 184
Female Coupler/Male Thread 050 B-N 075B-N 100 B-N 125B-N 150 B-N 200B-N 300 B-N* 400 B-N
Std. Package — Oty. 100 100 80 60 60 50 25 20
Std Package —Wt. 148 154 144 274 274 264 254 288
Female Coupler/Hose Shank 050 C-N 062C-N_ 075C-N 100 C-N 125CN 150 C-N 200CN 300C-N 400N 430C-N
Std Package — Qty. 100 90 60 65 65 44 18 12 —
Std Package — Wt 154 144 114 33 32 274 224 28 —
Female Coupler/Female Thread 050 D-N 075 D-N 100 D-N 125D-N 150 D-N 200D-N 300 D-N* 400D-N
Std, Package — Qty. 100 100 60 70 70 50 25 16
Std. Package —WA. 168 164 114 374 354 294 2% pLi
Male AdapterHose Shank 050 E-N 062EN_ O75EN 100 E-N 125E-N 150 E-N 200E-N J00E-N 400 EN
Std Package — Qty. 125 75 45 50 45 30 32 16
Std. Package — WL 5% 5# 54 o B4 9% 18# 184
Male Adapter/Male Thread 050 F-N 075F-N 100 F-N 125F-N 150 F-N 200F-N 300F-N 400 F-N
Std Package — Oty 9 90 100 120 120 75 3 12
Std. Package — W 54 54 104 234 234 224 204 114
Female Coupler Cap 0750C-N  100DCN 150 DC-N 200DC-N  3000CN 400 DC-N
Std Package — Cty. 125 80 80 70 30 20
Std, Package — Wt 184 13# 374 358 28# 22
Male Adapter Plug 075DP-N 100 DP-N 150 DP-N 200DP-N  300DP-N  400DP-N
Std. Package — Qty. 150 100 45 25 25 36
Std. Package — Wt 84 7# 6# 6# 10# 234
* Coupler supplied with nings only * On 1/4", 3/8" & 1/2" sizes the coupler and adapter portion i1s to 3/4" standard
Size Operating Pressure o On 1-1/4" size the coupler and adapter is to 1-1/2" standard.
AT 175 psi max @ 70° * British thread also avarlable.
11470 150 psi max @ 70° F WAHNI;VG: Do not operate couphngs under pressure or with
iquid mn the hines To prevent accidental opening fully
3" 100 psimax @ 70° F engage and secure handles prior to pressunzing
1 50 psimax @ 70° F
<.
S
gty
L
11 ~

Bee Vawe Inc.



HOSE FITTINGS SPEC NO:
MATERIAL SPECIFICATION

CALGON CARBON COAPORATION

UNIVERSAL HOSE COUPLING - 3268
STAINLESS STEEL
MATERIAL: Universal Hose Coupling, Stainless Steel, male pipe thread on one end
with other end for connecting to universal coupling.
RATING: 90 psig @ 140 DEG. F.
MANUFACTURER: Air King, or equal.
SIZES:
3/8" - RAMB
1/2" - RAM2
3/4" - RAM7
1"- RAM12

NOTE: Above model humber includes one standard type rubber
gasket No. AWR4 for air service. For water
service use neoprene gasket AWS6.

Issue Date’ Revision Date 03/19/2007

Approved by Joseph P McMahon on 03/20/2007



@.

UNIVERSAL COUPLINGS

HOSE END

Ductile Iron
(machined serrations)

é hose part list

= size number each
3/8 UH-38 837
1/2 UH-2 5.23
5/8 UH-58 798
3/4 UH-3 540
1 UH-4 722
Brass
{machined serrations)
3/8 UHB-38 -
1/2 UHB-2 13 60
5/8 UHB-58 -
3/4 UHB-3 1535
1 UHB-4 20.00
316 Stainless
(machined serrations)
1/2 UHSS-2 4874
3/4 UHSS-3 4117
1 UHSS-4 4550

FEMALE NPT

Ductile lron
npt part list
size number each
3/8 UF-38 722
1/2 UF-2 662
3/4 UF-3 623
1 UF-4 811
Brass
3/8 UFB-38 -~
1/2 UFB-2 -
3/4 UFB-3 -
1 UFB-4 -
316 Stainless
12 UFSS-2 5014
3/4 UFSS-3 43 46
1 UFSS-4 46.80

UNIVERSALOCK™
COUPLINGS

DISTRIBUTOR AUTHORIZATION

Safety Is of paramount concem to every-
one. Due to the volatile nature of com-
pressed air, and in accordance with our ISO
9000 quality systemn, we reserve the nght
to restrict sales of our Universal.ock®
Couplings to only those distnbutors autho-
nzed by Campbell Fittings.

Please contact our customer service depart-
ment for more information.

HOSE END

MALE NPT
Ductile Iron
npt part list
size number each
= 3/8 UM-38 722
1/2 UM-2 601
3/4 UM-3 639
1 UM-4 717
Brass
3/8 UMB-38 -
1/2 UmMB-2 -
3/4 UMB-3 -
1 UMB-4 -
—>> 316 Stainless
1/2 UMSS-2 5014
—> 3/4 UMSS-3 4346
1 UMSS-4 4680
BLANK END
Ductile Iron
part list
size number each
All uB 1015
Brass
All uUBB -
THREE WAY
Ductile Iron
part list
size number each
All Utw 1875
Brass
Al UTWB -
UNIVERSAL WASHER
O Nitrile
part hist
size number each
All uG 0.58

Never use Universal Washers
in Universal.ock Couplings

Ductile iron
{machined serrations)

|nmmmmm

SAFETY CLIP
part hist
size number each
All sC 026
TWO-BOLT
UNIVERSAL CLAMP
Ductile Iron
. hose o.d. part list
min to max no. each
3/4 t0 15/16 uc-2 578
1to1-1/4 UC-3 583

1-1/4t0 1-17/32 UC-4 1008

hose part list
size number each
1/2 ULH-2 1990
3/4 ULH-3 1990
1 ULH-4 1990
MALE END
Ductile Iron
npt part hist
size number each
) 1/2 ULM-2 1990
= 3/4 ULM-3 1990
1 ULM-4 1990
FEMALE END
Ductile Iron
npt part list
size number each
172 ULF-2 1980
3/4 ULF-3 1990
UNIVERSALOCK WASHER
@&® Nitrile
part list
size number each
All UuLw 222

Never use Universal.ock Washers

in standard Universal Couplings "



CARBON STEEL PIPE
MATERIAL SPECIFICATION

g cALGON

CALGOM CARPON GORPORATION

- OZQMmMTOVY

CARBON STEEL PIPE WITH STEEL FITTINGS (9

MATERIAL:
Carbon steel pipe with steel fittings

RATING:
125 PSIG @ 350 DEG. F, 200 PSIG @ 150 DEG F, Includes corrosion allowance of 0.050" min.

CONSTRUCTION:
Screwed for 1 1/2" and smaller, welded and/or flanged for 2" and larger.

PIPE:
Carbon steel, ASTM A53, Grade B: Threaded, schedule 80, seamless, 1 1/2" and smaller, plain end,
schedule 40, seamless, 2" to 10", Plain end, 3/8" wall, seamless, 12" and above.

FITTINGS:

3000 Ib ANSI B16.11, forged steel, threaded ends, 1 1/2" and smaller. Schedule 40, ANSI B16.9, ASTM
A234, Grade WPB, carbon steel, butt welding ends, 2"-12". 3/8" wall, ANSI B16.9, ASTM A234, Grade
WPB, carbon steel, butt welding ends, 14" to 24", or 125# flanged cast iron elbows and tees, ASTM A126,
Class B with 125# ANSI B16.1 drilling with dimensions per ANSI A21.10 (AWWA C110). Location of
tapped holes for drains shall be in accordance with ANSI B16.1. Use thread-o-lets on branch connections
1-1/2" and smaller, use stub-in or reducing tee connections for 2" and above.

UNIONS:
3000 Ib forged steel, ASTM A105, Grade 2, integral steel seat, ground joint, threaded ends.

FLANGES:

150 Ib ANSI B16.5, ASTM A105 forged carbon steel, slip-on, weld neck, or MSS lap joint/stub end for 2"
and larger, threaded 1 1/2" and smaller. Where bolting to flat face cast iron flanges, flanges shall be
furnished with a flat face. Others shall be raised face.

Issue Date* 12/01/89 Revision Date 03/25/2008

Approved by Joseph P McMahon on 03/25/2008



CARBON STEEL PIPE SPEC NO:
PALGOR MATERIAL SPECIFICATION
CALGON HBDN GOAPORATION
GALVANIZED CARBON STEEL C13
PIPE

MATERIAL: Galvanized carbon steel pipe with galvanized iron or steel fittings.
RATING: 275PSIG @ -20to 150 DEG. F
215 PSIG @ 350 DEG. F Includes corrosion allowance of 0.050" minimum.
CONSTRUCTION: Screwed 3" and smaller
No bending permitted
PIPE: Galvanized carbon steel, ASTM AS53.

Threaded, schedule 40, butt welded seam 2" and smaller.
Threaded schedule 40, butt welded seam or seamless, 2 1/2" and 3".

FITTINGS: 150 Ib., ANSI B16.3, ASTM A197, galvanized malleable iron, banded,
threaded ends.

UNIONS: 150 LB., ASTM A197, galvanized malleable iron, integral iron seat,
ground joint, threaded ends.

FLANGES: 150 Ib., ANSI B16 5, ASTM A105, Grade 1, galvanized forged carbon
steel, threaded.

Where bolting to flat face cast iron flanges, steel flanges shall be furnished with a flat face. Others shall be
raised face

ORIFICE FLANGES: Instrument item.

BOLTING: See attached Fastener Specification F03.
GASKETS: See attached Gasket Specification G02.
Issue Date 12/01/89 Revision Date 04/10/92

Approved by Gerald Kirner on 11/09/2005



FASTENER SPEC NO:
MATERIAL SPECIFICATION

CALGOM CARBON COAPORATION

Fo3

MATERIAL:
Hex Bolt, low or medium carbon steel, ASTM A307 Grade B.

1/4" through 4" Proof load 55,000 psi.
1/4" through 4" Tensile strength: 60,000 psi minimum, 100,000 psi maximum

Zinc plated.
Threads to be UNC unless specified UNF bolts to include (1) heavy hex nut, ASTM A563, Grade A.

Issue Date 01/01/89 Revision Date 07/16/2001

Approved by Matthew R. McGowan on 07/16/2001



FASTENER SPEC NO:
MATERIAL SPECIFICATION

CALGON CARBON CORPORATION

F14

MATERIAL Hex Bolt, type 18-8 stainless steel.
1/4" through 1" Tensile strength min. 75,000 psi. Including 1 type 18-8 stainless steel hex nut and 2 type
18-8 stainless steel flat washers per bolt.

Issue Date 03/27/90 Revision Date 07/27/90

Approved by Joseph P McMahon on 07/24/98



CALGON D

CALGON CARBON GORPOAATION

GASKET
MATERIAL SPECIFICATION

SPEC NO:

1/8" EPDM RUBBER

G-45

MATERIAL
RATING:
MANUFACTURER:
SIZES:

MODELS:

SERVICE CONDITIONS:

EPDM, Color. Black, 1/8" thick.

Durometer (Shore A +/- 5): 60

Garlock or equal.

Pipe gasket flange dimension per ANSI B16.21

Garlock- 8314 or equal.

Temperature: -40 thru 300 degrees F. Pressure: 250 psig

Issue Date 03/12/2008

Revision Date 03/12/2008

Approved by Joseph P McMahon on 03/12/2008




PRESSURE INDICATING GAGES
MATERIAL SPECIFICATION

SPEC NO:

CALGON CARBDN CORPORATION

Pl-213 TO PI-218; PI-448 TO PI-560 1S008
MATERIAL: As listed below:
Case: 4-1/2" size, stainless steel, steel, brass, aluminum and phenol.
Socket: 1/2" NPT male bottom connection, stainless steel.
Dial White litho with black figures.
Pointer: Balanced micrometer.
Bourdon Tube: Stainless steel.
Movement: Stainless steel and Delrin.
Accuracy: 1% of full range.
Liquid Fill: None
RATING: Temperature range of -4 DEG. F. to +150 DEG. F.
MANUFACTURER: Ashcroft, WIKA
MODELS: Ashcroft "Duragauge” - 1279, WIKA 232.34
NOTES: As listed below:

1. Spec. IS008 replaces Spec. No. 7209A-CS263

2. This specification replaces the Specs. listed below.

RANGE: As listed below.

ITEM NO. SCALE RANGE REPLACES THESE ITEMS

Pl-213 0-15 PSIG Pl-101,7 SPEC. No. 7209A-CS161,2 {1S001,2)
Pl-214 0-30 PSIG PI-102,8 SPEC. No. 7209A-CS161,2 (1S001,2)
PI-215 0-60 PSIG P1-103,9 SPEC. No. 7209A-CS161,2 (1S001,2)
Pl-216 0-100 PSIG PI-104,10 SPEC. No. 7209A-CS161,2 (1S001,2)
PI-217 0-160 PSIG PI-105,11 SPEC. No. 7209A-CS161,2 (1S001,2)
Pl-218 0-200 PSIG PI-106,12 SPEC. No. 7209A-CS161,2 (1S001,2)
Pl-448 0-300 PSIG

PI-557 0-300 PSIG *

Pl-449 0-400 PSIG

PI-556 0-400 PSIG *

P1-450 0-800 PSIG

PI-558 0-800 PSIG *

PI-559 0-1500 PSIG

PI-560 0-1500 PSIG * *With Steam Coil Siphon

GENERAL REQUIREMENTS:
Tag each assembly with Item No. and Service.

Issue Date

01/01/89

Approved by Gerald Kirner on 03/21/2006

Reviston Date

12/16/2005
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Bourdon Tube Pressure Gauges

Mechanical
.Pressure Measurement

Solid-Front Process Gauge - 1019 Steel Socket

Type 222.34 - Dry Case
Type 223.34 - Liquid-filled Case

Applications

B For applications with high dynamic pressure pulsations or
vibration a liquid filled case and socket restrictor are available

| Suitable for corrosive environments and gaseous or liquid
media that will not obstruct the pressure system

B Process industry. chemical/petrochemical, power sta-
tions, mining, on and offshore, environmental technology,
mechanical engineering and plant construction

Special features

B Excellent load-cycle stabihty and shock resistance

B Solid front thermoplastic case

B 1019 steel socket and stainless steel tube

B Liquid filled gauges are factory equipped with a restnctor

B Ali lower mount connection gauges are factory prepared
for liquid filling

(LBM- must install membrane prior to field filling)

Standard Features

Design
ASME B40.100

Sizes
42" (115 mm) dial size

Accuracy class
+ 0.5% of span (ASME B40.100 Grade 2A)

Ranges

Vacuum / Compound to 200 pst

Pressure from 15 psi to 15,000 psi

or other equivalent units of pressure or vacuum

Working pressure

Steady: full scale value
Fluctuating' 0.9 x full scale value
Short time: 1 5 x full scale value

Operating temperature
Ambient: -40°F to +150°F (-40°C to +65°C) - dry
-4°F to +150°F (-20°C to +65°C} - glycerine filled
-40°F to +150°F (-40°C to +65°C) - silicone filled
Medium: max +212°F (+100°C) (See Note 1 on reverse)

Temperature error

Additional error when temperature changes from reference
temperature of 68°F (20°C) +0.4% for every 18°F (10°C) nis-
ing or falling. Percentage of span

WIKA Datasheet 22X.34 07/2007

CCC SPEC Pi-217

WIKA Datasheet 22X.34

Bourdon Tube Pressure Gauge Model 222.34

Weather protection

Weather resistant (NEMA 3 / IP54) - without membrane
Weather tight (NEMA 4X/ IP65) - dry case or filled case with
membrane installed

Pressure connection

Matenal. 1019 steel

Lower mount (LM) or fower back mount {(LBM)
1/4” or 1/2" NPT with M4 internal tap

Bourdon tube

Material 316L stainless steel
< 1,000 PSI: C-type

> 1,500 PSI' helical type

Movement

Stainless steel. Internal stop pin at 1.3 x full scale
QOverload and underload stops - standard
Dampened movement - optional

Dial
White aluminum with black lettering, stop pin at 6 o’clock

Pointer
Black aluminum, adjustable

Case

Black fiberglass-reinforced thermoplastic (POCAN)
Solid front, blowout back

Turret-style case with built in rear flange lugs

Page 1 of 2
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Window
Clear acrylic with Buna-N gasket

Case filling
Glycerine 99.7% - Type 223.34

Cycle testing
400,000 - 2,000,000 cycles, depending upon pressure range
Liquid filted

Note 1 Maximum continuous media temperature of 212°F is
recommended However, higher temperatures can be maintained
safely for short term exposure per table to the nght The user
should consider temperature error and gauge component degrada-
tion when exposing gauge 1o any media or ambient temperature
above 212°F For continuous use in either ambient or media tem-
peratures above 212°F, a diaphragm seal or other heat dissipating
means is recommended Consult factory for technical inquiries and
application assistance.

Dimensions

CCC SPEC Pi-217

Optional extras

Threaded restrictor (standard on factory filled gauges)
Silicone dampened movement

Panel mounting adaptor kit (field assembled)
Silicone case filling

Halocarbon case filling

Cleaned for oxygen service

Instrument glass or safety glass window

Alarm contacts switches (magnetic or inductive)
Special process connections

Custom dial layout

External zero adjustment

Short term, intermittent maximum media temperature hmits
(Optional glass window required for all these temperatures)
500°F (260 °C) -  Dry Gauge
250°F (130°C) -  Liquid filled gauge

45" mm 128 103 84 1203 63 40 285 148 1365 25 125 22 20lb dry
n 5 406 331 474 0248 157 112 583 537 099 049 1/27 0.87 301Ib filted

' Weight without optionat accessories

Page 2 of 2

Ordering nformation

Pressure gauge model / Nominal size / Scale range / Size of connection / Optional extras required
Specthications and dimensians given in this leaflet represent the state of engineerning at the time of printing
Modifications may take place and matenals specified may be replaced by others without prior notice

1000 Wiegand Boulevard

Lawrencevilie, GA 30045

Tel (770) 513-8200 Toll-free 1-888-WiKA-USA
Fax (770) 338-5118

E-Mall  info@wika com

www.wika com


http://www.wika

— : PRESSURE SWITCH SPEC NO:
I-GN MATERIAL SPECIFICATION

CALAOY CARBON CORPORATION
PDS-294 1S052

MATERIAL:
Dual indicating differential pressure switch with center zero indicating gage.

MATERIALS:

Case: Cast aluminum.

Diaphragm: Buna-n or Silicone

Springs: 302 or 316 stainless steel

Magnet: Ceramic coated (Orange, Inc.) or Samarium Cobalt (Dwyer, Inc.)

CASE:

Type Enclosure: NEMA 4 (Orange, Inc ) or 4X (Dwyer, Inc.}
Pressure Connections: 1/4" FNPT.

Electrical Connections; 1/2" FNPT.

Style: Panel Mount

MEASURING ELEMENT:

Type: Diaphragm-Magnet (Orange, Inc.) or Magnehelic Linkage (Dwyer, Inc.)
Maximum Line Pressure: 500 PSIG

Maximum Range: 20-0-20 PSID.

Dial: 4" diameter (minimum), calibrated.

SWITCH:

Type: Two SPST (Orange, Inc.) or two DPDT (Dwyer, Inc.)

Rating: 0.7 amp @ 125 VAC (Orange, Inc.), 10 amp @ 120 VAC (Dwyer, Inc.)
Adjustment: External over range shown on the nameplate.

Accuracy: +/-3% (1.2 PS))

Set Point; Factory set, +/- 18 PSIG differential pressure, switches to be wired.

MANUFACTURER: Orange Research Inc., Dwyer Instruments, Inc.

MODELS:

Orange model # 1518 DGS 1A-4.5F-A-A, Dwyer Special Series 43000 Capu-Photohelic, or equal
NOTES: 1 - Tag with item number.

Issue Date 12/01/89 Revision Date 09/15/99

Approved by Matthew R McGowan on 03/20/2000
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Orange Research 1500 & 1800 SERIES

1518DG

0-5” H,0 to 0-50 psid
Diaphragm Sensor for
Liquids or Gases

1516DGS
1831DbG

Features

* Low DP ranges at high
line pressures, down
to 0-5 inches H,O

° Rugged, weather- o
poof design :' T—
¢ Gauge, switch and T
transmitter versions
o Popular in filtration, flow 1516DG
and level measurements
Select these diaphragm sensor models where low As differential pressure changes the diaphragm sensor
differential pressures exist. The popular 1516 model magnet moves proportionally. This movement is tracked
measures from 0-1 psid up to 0-50 psid. Our 1800 series by a pointer magnet, which rotates, relaying the reading
models include our most sensitive diaphragm which can onto an easy-to-read 2.5 to 6 inch dial.
measure from 0-5"H,0 to 0-8 psid. We also offer
compound range models with a zero center. Select from a variety of options such as follower pointers,
red arcs and mounting brackets along with switch, relay
The diaphragm sensor separates the high and low- or transmitter outputs. More details on these models can
pressure ports making them popular for gases as well as be found on our DP introduction pages 2-5. Electrical
liquids. There Is no bypass between these ports as with details are on pages 26-27.

our piston models.

Dintensians

Detalled drawings on website.

3 5" dial shown
(red/green arc optional)

1516DG 1518DG

2 5° dial shown

43

diam a3

diam

43
diam

63"

Depth = 5 17 max including dial Depih = 4 38 {5 5" including dial)
{red/green arc opllona?)

65"

1831DGS 1833DS 1835DGS

8 www.orangeresearch.com



Dl

Specifteaticns (Detailed Specification Sheets on Website)

FFERENTIAL PRESSURE

Model Differentiat Maximum Accuracy Porting Electrical
pressure line pressure/temperature (FS) (Many porting Available*
range (Ascending) types available)

1516DG/DGS/DS 0-1 to 0-50 psid 1500 psig (100 bar)/200°F (93°C) 2% 11" NPT 1 0r 2 switches
(0-0.07 to 0-3.3 bar) Class 1 Div 2

* 1518DG/DGS 10-0-10 to 50-0-50 psid 1500 psig (100 bar)/200°F (93°C) 2% Y& NPT 1 or 2 switches
{(0.5-0-0.5 to Class 1 Div. 2
3.3-0-33 bar)

1831DG/DGS 0-5" H,0 to 0-8 psid Aluminum body 2% /& NPT 1 or 2 switches
(0-125 mm H,0 to 100 psig (7 bar)/200°F (93°C) No enclosure
0-0.5 bar) Stainless steel body

150 psig (10 bar)/200°F (93°C)

1833DGS/DS/DGT/DT 0-5" H,0 to 0-8 psid Aluminum body 2% /" NPT 1 or 2 switches
(0-125 mm H,0 to 100 psig (7 bar)/200°F (93°C) 1 relay
0-0.5 bar) Stainless steel body transmitter

150 psig (10 bar)/200°F (93°C) Class 1 Div.
1835DG/DGS/DS 5-0-5" H,0 to 8-0-8 psid  Aluminum body 2% /" NPT 1 or 2 switches

(1256 mm-0-125 mm H,0
to 05-0-0.5 bar)

100 psig (7 bar)/200°F (93°C)
Stainless steel body
150 psig (10 bar)/200°F (93°C)

No enclosure

D=Diaphragm G=Gauge S=Switch T=Transmutter

“NEMA 4X switch models have a 1/2 inch NPT conduit port as slandard A DIN 43650A-PG 11 with mating connector is optional, raled IP65 & NEMA 4X

|5 & SN S,
TS T GrSs

Select from each of the applicable categories to construct a model number. Use the model number when
ordering or obtaining additional information and pricing from Orange Research or your local distributor.

Reordering? You must supply the Part Number from your instrument label.

Sample Model Number
1516DGS - 1A - 2.5B ~A 0-1 psid, 1, 3, E
/ \

0 r/r = et ]
- -

.
f 1
A A J  o0ipsic

258

Model Pressure Body Dial Case Electrical Range Options (more on pg. 5)
1516DG In-line ports: 2.5B = 2.5 basic A=S8PST N.O. Model 1516: 1="1"NPT
1516DGS 1A = aluminum 3.5B = 3.5 basic B=SPST, NC. 0-1,0-2, 0-3, 0-5, 0-8, 2 = plastic lens
1516DS 1C = 316 stanless steel 4.5B = 4.5" basic C=8PDT 0-10, 0-15, 0-20, 0-25, 3 = liquid filled (glycerine)
1518DG 1E =brass 6B = 6.0" basic AA=2¢a.-A 0-30, 0-35, 0-40, 0-50 4 = follower pointer
}g;?ggs BB=2ea.-B psid 5 = Teflon coated magnet/spring

Change “1” above to Change “B"to “F” CC=2ea.-C . 6 =red arc (specify range)
18310GS "4” for back ports; to above for flanged R2 = relay M____________o?els 1,831 &.,1833'.. 7 = dual scale (specify both)
1833DGS g 0-5°, 0-10", 0-15", 0-20", )

5" for bottom ports dial case T1 = transmifter n " " 8 = high temperature
1833DS 0-25', 0-30", 0-40', ;

u " o o Special Diaphragm & Seals
1835DG , 0-50° 0-60", 0-80"
1835DGS 1518 & 1800 series in- 0400" 050" {Buna-N standard)
183508 line only; 1835 SS only 0-200" H.0; 0-8 psid E=EPDM
F = Fluorostlicone

More models For compound ranges,  V =Viton
above seep5 T = Teflon (0-ring seals only)

Toll-Free 1-800-989-5657



Orange Research

Differential Pressure Instruments
Installation and Operating Instructions

Caution

These instructions do not cover all applications. The user should become familiar with Orange Research product catalogs
and ANSI B40 (American National Standards Institute) as well as recognized industry codes and safety practices. This
should be done to avoid the possibility of misuse or misapplication which could result in explosion or personal injury.

How they work

Ditferential pressure instruments operate on the difference
between two pressures (delta-P). Pressures monitored at two
different points in a system act on opposite sides of a piston

Reed Reed

)
Switch - : Swilch
1
!
20 ~_ 20
1
PSID N i
0 40 ; O 40
v
500 500 | 500 480
== PSIG PSIG ) PSIG PSIG
|
i
1
1
Piston or Rotary Magnet : Piston or Rotary Magnet
Linear Magnet and Pointer y  Linear Magnet and Pointer

or diaphragm sensor. Changes in the pressure difference will
cause the.sensor and an attached magnet to move in.propor= ___
tion to the change.

A rotary magnet, located in a separate body cavity and
isolated from the acting pressures, is rotated by magnetic
coupling to linear movement of the sensor magnet. A pointer
attached to the rotary magnet indicates differential pressure
on an easy-to-read dial scale.

On switch models, reed switches are located adjacent to the
pressure chamber. The switches are activated when the field
of the sensor magnet interacts with the reed switch elements
causing the contacts to open or close. Reed switch actuation
points are field adjustable over the upper 80% of the range in
most models.

Typical wiring diagrams

The wiring diagrams shown include schematics for reed
switches, which are used on all models, including explosion-
proof units, and switches with one or two relays that are
available for use only with explosion-proof differential pres-
sure instruments. Relays are suppled with 115 VAC coils as

standard. Contacts and coils are wired for common input.
Jumper wires shown in the wiring diagrams may be removed
to separate coil and contact circuits for different inputs. All
relays are controlled by a SPST reed switch wired in series
with the relay coil.

{Blue)

cov +

N/C (Green)

SPDT RELAY

N/o (Rea) REED ?NTCH
1 1
d JJWMPER WRE z
3 16 GA BLACK 3 #HGPA:R&?‘AR(S(
v i S OF ~ -G
oL swr ['] R%fl O, it A ©) REAY E]
SPDT SPST e RIS LK @ FT)
|:l |:l 7 ﬁ}: ]1 r@ ___I
it 0 0
REED_SwTcH +-puEner i 1L puRney- -+ e il ™
‘ wio 1 w0 o N/Ch} . UPER WRE
2 ~URAGT 2>, 4L~ S {FOCTR)- —+ !——CF\_JN_CHQN}(:)“’“ y y 32 CA WHITE
3 JJIMPER WRE I common une <o } 1 nso o
- LG TR 22 CA BLACK COMMON UINE (+) ~—~—4 L —— _ COMMON UNE {-) { L FORCTIGN}- —
- = ReLY DPDT RELAY - uTnEr 0 M pueney
COMMON UINE (+) ~~—~~KE o ALL MODELS EXCEPT
T ; EXPLOSION PROOFS DPDT RELAY
- 5 EXPLOSION PROOF MODELS
PR

JUMPER WRE
22 CA BLACK




Switch adjustment
= qeneral, switch set points are field adjustable within the
er 80% of the differential pressure range for ali models,

except compound instruments which are field adjustable

within the upper 60% of each side. For all units with two

switches, each switch is adjusted independently of the other.
To change the reed switch setting, first loosen the screw

holding the switch in place. To increase the set point, slide

INC SETTING
—_—

DEC SETTING
———— e

LOW PRESSURE

HI PRESSURE | " T~ ==
_ ! PORT

PORT

"
1

Typlcal switch layout

the switch toward the LO port. To decrease the set point,
slide the switch tube toward the Hi port. Then re-tighten the
screw holding the switch in place. CAUTION: Do not over-
tighten the switch holding screw; this may damage the reed
switch element inside the switch tube.

In some cases, it might be necessary to reverse the switch
tube position in order to reach the desired set point.

" r.curacy
Most instruments will provide 2% fuli scale accuracy over
the top 90% of the range on ascending readings. Orange
Research “miniature” differential pressure instruments are
accurate to +5% full scale. Special calibration service is
available on request. NOTE: Pressure gauges should not be
used to measure pressures less than 10% of span. Gauges
should not be used for the purpose of indicating that the
pressure in a tank or system has been completely exhausted
to atmospheric pressure. it is possible that hazardous pres-
sure may remain in the tank or system even though the
gauge indicates zero pressure.

Instaliation
Before installing the differential pressure instrument, examine
it for possible shipping damage and check calibration against
an accurate pressure standard.

ldentify HI and LO markings. Hl identifies the high pressure
port and LO identifies the low pressure port. If the instrument
is installed backwards it will not operate.

Standard port size is 1/4” N.P.T. unless otherwise specified.

Alternate port sizes are available. Apply thread seaiant to the
pressure connection and make up the joint by using a 1-inch
spanner wrench in holes provided. Do not tighten gauge into

SF-84

place by means of the case as damage may result.
IMPORTANT: Because of the magnetic movement, the
instrument should never be mounted in direct contact with

a steel surface. Otherwise a calibration shift will occur.
Mount the instrument so that the pressure body is at least

1 inch away from metal surfaces using non-magnetic spacers
or an aluminum mounting bracket, if necessary. Two-inch
and 2-1/2” gauges flush mounted on a steel panel may
require resetting of the pointer to zero. {This should be done
at the time of manufacture but can be reset in the field with
a small loss of accuracy.)

Unless otherwise specified at the time of order, instruments
are calibrated in the horizontal position. Instruments should
always be mounted in the same position as they were cali-
brated to eliminate positional errors.

Recalibration

Where the pressure measurement is critical and gauge
failure or gross inaccuracy will result in hazard to personnel
or property, the instrument should be checked for accuracy
on a periodic basis.

Recalibration procedures vary depending upon model but
usually ¢can be accomplished by removing the low pressure
endcap and adjusting the stacking spacers inside the unit.

Orange Research Inc. offers a recertification service or
you may contact the factory for details on how to recalibrate
your particular instrument.

Use with oxygen

Instruments used for measurement of oxygen pressure
must be free of contamination within the pressure containing
portion. Orange Research offers an oxygen cleaning service
upon request. Do not use a gauge which has not been
cleaned on oxygen service.

Liquid filled gauges

Performance of pressure gauges used in severe vibration or
pulsation service can be improved by filling the dial case with
a viscous fluid. The standard liquid filling is a mixture of
glycerin and water.

NOTE: Glycerin can combine with strong oxidizing agents
including (but not limited to) chlorine, nitric acid, oxygen, and
hydrogen peroxide resulting in a chemical reaction or explo-
sion. Completely fluorinated or chlorinated fluids may be
more suitable for dial case filling in such applications.

For more information, contact Orange Research Incorporated
140 Cascade Blvd., Milford CT 06460
Tel: 203 877-5657, Fax: 203 783-9546

Orange Research



STAINLESS STEEL PIPE SPEC NO:
MATERIAL SPECIFICATION

CALGONK CARZON GOAPORATION

INSTRUMENT PIPING, HEAT S06
TRACING, ETC.
MATERIAL: Stainless steel tubing and flareless compression fittings, and stainless
steel pipe and fittings.
RATING: 150 PSIG @ 365 DEG. F
300 PSIG @ 100 DEG. F.
CONSTRUCTION: For tubing systems 1" and smaller. Pipe and screwed pipe fittings to be

used for take-off connections on larger pipe, manifolding, connections to screwed instruments,
equipment, etc. Tubing to be used for all other piping in the system.

PIPE NIPPLES" ASTM A312, Type 316, seamless, Schedule 80S, ANSI B36.19,
annealed and pickled.

PIPE FITTINGS: Type 316 stainless steel screwed fittings, dimensions per ANS| B16.3,
forged, wrought or cast material rated 150 Ib. Camco Fittings Co., or equal.

TUBING: Type 316 stainless steel seamless tubing, 0.035" wall thickness,
annealed and pickled, hardness 70-74 Rockwell "B", 1/4 O.D.

TUBE FITTINGS: Type 316 stainless steel, flareless compression fitings, Crawford Fitting
Company "Swagelok”, or equal.

Issue Date 01/01/89 Rewvision Date

Approved by Joseph P McMahon on 07/24/98



RUPTURE DISKS SPEC NO:
MATERIAL SPECIFICATION

CALGOM CARBON GORPORATION

PSE-155 TO 15015
PSE-157;PSE-252;PSE-301
TO PSE-306,PSE-577;PSE-580

MATERIAL:

Impervious graphite.

Type: Standard.

Vacuum Support:  Furnish for disks with bursting pressure of 15 psig or less.

FLANGES: 150 # ANSI RF or FF companion flanges (furnished by others)
MANUFACTURER: Zook, or equal.

SIZES: As listed below:

ITEM NO SIZE BURSTING PRESSURE
PSE-155 1" 75 PSIG +/- 5%
PSE-156 1-1/2" 75 PSIG +/- 5%
PSE-157 2" 75 PSIG +/-5%
PSE-170 D" 25 PSIG +/- 5%
PSE-252 3" 75 PSIG +/-5%
PSE-301 3" 35 PSIG +/- 5%
PSE-302 3" 50 PSIG +/- 5%
PSE-303 3" 65 PSIG */- 5%
PSE-304 3" 87 PSIG +/- 5%
PSE-305 3" 150 PSIG +/- 5%
PSE-306 3" 75 PSIG +/- 5%

SE-307 " 100 PSIG +/- 5%
PSE-577 3" 125 PSIG +/- 5%
PSE-580 4" 125 PSIG +/- 5%
SPECIFICATIONS: ASME UD stamp required.

NOTES: As listed below:

1 - Tag with ltem No. and Service.

P - 1S015 replaces Spec. No. 7209a-CS172

SERVICE CONDITIONS:

As listed below:

Fluid Under Disks: Water

Pressure Fluctuation: Back Pressure:
Temperature: 40 to 150 degrees F.

Operating Pressure:

80% of bursting pressure.

Back Pressure:

Atmospheric

GENERAL REQUIREMENTS:
As listed Below:

Bursting Pressure:

See table above

Coincident Temperature:

150 degrees F.

Relieving Capacity:

In accordance with ASME

Issue Date 04/06/90

Approved by Joseph P. McMahon on 09/10/2007

Revision Date.

08/10/2007




CATALOG 77-8500 SECTION ¢

BS.B SAFETY SYSTEMS, LLC.
BSsB SAFETY SYSTEMSLTD

SAF-T-GRAF

Saf-T-Graf graphite disks are
impermeable to process
gases and fluids




SAF-T-GRAF® FEATURES

Offers superior scaling
churacteristics 1o process gases

and Tuids

C.orrosion resistant

{excepr free fluoring)

Burst pressures from
0.02 bar (0.25 psig} 1o
69 hay (1000 psig)

Flhigher operaung teniperature
than other impregnated graphiie
disks up 1o 205°C (400"F)

Full hore opening

Sizes from 15 1o 600 min
T 247 and Targer)

Ixtended service hife for
operating pressures up o 80%
of the disk marked pressure g
SEHIC envirommnent -

l.oweer ()pg;r:lling oS can be

expecied in o cvelic environment

Suitable for gas scrvice and

hquid scrvice

Supplicd wirhy paskets attached

for ntmmediate msallaton.
Resists Tull vacuum (vacuim
support l'cquircd below .52 bar

ysiu) hurst pressure
g |

()pli()ll:l| P couating, to

reduce product build-up

(_}mplnrc HNPregnation 1s

eovironmentally safc
It r T
Patent pending,

ASME code, UD stamp above
15 psig (1.03barg) availablc

SAF-T-GRAF System

Arinor

Armor 1s recommended for all graphute disks for added safety, easter nstajlaton and
elimination of breakage during installaion Armor reduces the possibihity of a premature
burst due to uneven or excessive
torqueing of the flange studs

Armor is standard on disks with
burst pressures i excess of 150
psig or to fit ANSI Class 300/600
flanges Carbon steel armor 15
standard with 304/316 Stainless
Steel as an option.

Saf-T-Graf monobloc umpregnated graphste
disks 1’acuum supports are designed atihzing
the latest conmputer software ta maxumie venting
capactties while marntanng structaral shength
Armor ring around disks cocumference shown

legt

Disks for Iminediate Shipment

In order to provide the best possible service, BS&B stocks monobloc disks 1 the fol-
lowng sizes 25, 40, 50, 80, 100, 150 and 200 mm (17,1 57,27, 37, 47, 67, 8")
Stocked Burst Pressures.

10-15-20-25-30-40-50-75-100-125-150 psig

All disks must be for 150 ANSI flange ratings

Flange Ratings
Saf-T-Graf disks can be supplied to fit flange raungs ANSI, DIN, JIS, BS, AFNOR etc
Please specify flange raung when ordering

Gaskets

BS&B Safety Systems, L.L.C. stocks gaskets in the matenals below
* Garlock® or Klinger®-Sil (standard)

Optional Matersals:

* GRAFOIL*

* Neoprene

¢ PTFE sold

Please speaify your gasket material when ordernng

Sensors
A GAS™ (Graphite Alert Sensor) 1s available to provide warning of a burst graphite disk

Installations
The Saf-T-Graf disk 1s designed to permit direct nstallation between ANSI, DIN, JIS,
BS, AFNOR pipe flanges and to locate between the flange bolts

Operating Ratio
Up to 80% operating pressure to burst pressure ratio in a static environment Lower
operating ratios can be expected 1n a cyclic environment

Kiinger®-Sul 15 a segistered trade mark of Khinger (Holdings) Ltd
Garlock® 1s a regittered trade mark of Coltec Industries
GRAFOIL® 15 a regrstered trade mark of UCAR Carbon Company, Inc



Monobloc

Model MBV (wrth bar) and MB

MB™ Specifications
Nominal Burst Ratings Internal Disk
Size Barg PSIG Diameter | Thickness
mm| In Min | Max { Min |Max{ mm in {mm{ in
151 05 | 1.73 {103] 25 {150] 15.9 |0.625] 16 |0.625
20 [ 0.75] .73 110.3] 25 1150 21 ]0.825] 16 {0.625
251 1 0.69 | 103} 10 J150} 272} 1.07 | 22 |0 875
401 1.5 1 049 [103] 7 150 41.1 ] 1.62 | 22 {0.875
50| 2 | 0.14 [103] 2 [150| 52.6 | 2.07 | 22 ]0.875
80] 3 | 0069)10.3] 1 }150] 780 3.07 | 22 ]0.875
1001 4 [0.0681103[ 1 11501103.41 4.07 | 22 |0.875
150 6 | 0.069 | 103} 1 ]150]154 2] 6.07 | 22 ]0.875
200 8 ] 0035]10.3} 0.5 |150]2050] 8.07 ] 29 [1.125
250 10 }0.0173| 8.6 ] 0.25.1125]255.8110.07] 38 { 1.50
300 12 0.0173] 8.6 | 0.25]125]306.6]12.07} 51 | 2.00
350] 14 10.0173]6.89] 0.25 | 1001 336.5]13.25} 57 | 2.25
400] 16 |0.0173]6.89) 0.25]1100]387.4]15.25] 64 | 2.50
450] 18 |0.0173[6.89]0.251100(4382[17.25070 | 2.75
500] 20 ]0.0173} 3.4 ] 0.25] 50 |4890}19.25] 76 ] 3.00
600] 24 10.0173] 3.4 ] 0.25) 50 }590.623.25] 76 } 3.00

For other disk thickness, contact BST?B Safety Systems, L. L C. or BS&>B Safety
Systems LTD

Medel MB™

Monobloc disks fit most applicauons where a graphite disk is
needed

When using 2 monobloc disk 1n application

¢ Vacuum supports are needed for disks rated
below 152 bar (22 psig) and where a vacuum
condition exists, Model MBVTM.

¢ Vacuum supports are not needed for sizes 15
and 20 mm (0 57, .757)

* Temperature ranges -730 C o 205°C (-100°F to
400°F)

* Armoring 1s recommended for all graphite disks
for added safety, easter installation and
elimunation of breakage during installation

¢ Armor reduces the possibility of a premature
butst due to uneven or excesstve torqueing of
the flange studs

n
M

MB monobloc disks are available 1n size from 15mm to 600
mm (0.5” to 24") with a temperature range to 205° C (400°F).

(For Venung Capacities Chart please refer to page 5)


file:///i_etu

Ordering Specifications

Disk Types Mode!
Monobloc MB™
Monobloc with vacuum support MBV™
Armored Monobloc AMB™
Armored Monobloc with vacuum support AMBV™
Inverted Monobloc MB™
Armored Inverted Monobloc AIMB™
Inverted Monobloc with liner IMBL™
Armored Inverted Monobloc with liner AIMBL™
Armored Monobloc with High Temperature Assembly AMB-

HTA™
Armored Inverted Monobloc with High Temperature Assembly
AIMB-HTA™

1/2 to 24 1inches, (15mm to 600) larger sizes available upon
request

Burst Pressures

¢ 0.017 bar (0 25 psig) to 69 bar (1000 psig)

* Butst pressures vary depending on disk style and size Please
consult MB, IMB, and IMBL specificanon charts
For burst pressures outside the standard range consult BS&B
Safety Systems, 1. L.C or BS&B Safety Systems LTD

|
Vacuum Support

Vacuum support 1s required on pressures less than 1.52 bar (22
psig) and whete 2 vacuum condiuon exists, available on Model
MBV or AMBV Vacuum supports are not requured on 15mm and
20mm (0 5” and 75”) monobloc disks

Corrosion Resistance

The Saf-T-Graf* line offers excellent corrosion resistance (except
free fluorine) The IMBL has a PTFE lner fitted to the process
side of the disk for extra protection agamst corrosion and preven-
tion of product build-up

Gaskets

¢ Rupture disks are supplied with gaskets, in matenals, Khnger®-
S (standard), Garlock®, GRAFOIL®

¢ Optional materals include PTFE, Neoprene

Flango Rating

Graphite monobloc disks are available to fit all standard interna-
uional flanges ANSI, DIN, BS, AFNOR, JIS etc

Armor

¢ Carbon steel or 304/316 Stainless Steel (option)

¢ Armor 1s recommended for added safety, easter installation and
elimination of breakage durning installaton Armor reduces the
possibility of a premature burst due to uneven or excessive
torqueing of the flange studs.

¢ Armor 15 highly recommended 1n sizes and with burst pressures
in excess of the following:

SIZE BURST PRESSURE

0.5” (15mm) -3” (80mm) 10.341 barg 150 psig
4” (100mm) 6 894 barg 100 psig
6” (150mm) - 10” (250mm) 517 barg 75 psig
12” (300mm) - 24" (600mm) 3447 barg 50 psig

¢ Armornng minimizes the possiblity of lateral bursts inherent 1n
standard monobloc graphite disks

Temperature

¢ -100°F (-73"C) to 400°F (205'C) Higher temperatures to 800°F
(427°C) are accommodated using a High Temperature Assembly
used with armored disks (The High Temperature Assemblies are
not to be used with model AMBYV disk (disks with vacuum sup-
port)

Consult BS&B Safety Systems, L.L C. or BS&B Safety Systems
LTD

¢ If a disk 1s ordered with a burst temperature within 40°F (4.5°C)
to 100°F (38"C), 1t will be burst tested and rated at 72° F (22'C)

¢ If the requested burst temperature 1s outside of 40°F (4 5°C) to
100°F (387C) burst tests will be carried out at the actual burst
temperature (at no additional charge) and not esumated using a
correction coefficient

(ASME or other nternational standards certification at additional cost)

Burst Toferance
The butst tolerance 1s the maximum vanation from the marked
burst pressure

MARKED BURST PRESSURE TOLERANCE
*less than 0.07 bar (1 psig) -0/+0 052 bar

(075 psig)
007 bar (1 psig) - 1.03 bar +/-0.052 bar
(15 psig) (075 psig)
above 1 03 bar (15 psig) +/-5%

Example, 1f a Saf-T-Graf MB type disk 1s ordered with a 2 bar (29
psig) burst pressure, 1t will burst between 1 9 bar (27 5 psig) and
21 bar (30.5 psig)

* For veduced tolerances contact BSEB Safety Systems, L L.C or BS&B Safety Systems LTD
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CALGON CARBON GOAPORATION

STAINLESS STEEL PIPE SPEC NO:
MATERIAL SPECIFICATION

TYPE 316 STAINLESS STEEL PIPE S15
AND FITTINGS

MATERIAL:

RATING:

CONSTRUCTION:

PIPE:
annealed and pickled.

FITTINGS:

Type 316 stainless steel pipe and fittings.

150 PSIG @ 365 DEG. F.
300 PSIG @ 100 DEG.F.

Screwed for 3" and smaller

Threaded, Schedule 40S, ASTM A312, Type316, welded, ANSI B36.19,

Type 316 stainless steel screwed fittings, general dimensions to conform

to ANSI B16.3 for malleable iron screwed fittings. Forged, wrought or cast material rated 150 Lb. @ 365
DEG.F , Camco Fittings Co., or equal.

FLANGES.
serrated finish.

ORIFICE FLANGES:
BOLTING:
GASKETS:

Issue Date: 12/01/89

Type 316 stainless steel, threaded, MSS-SP-51, 150 Lb. fiat face,

Instrument item.
See attached Fastener Specification F03.

See attached Gasket Specification G02.

Revision Date 06/20/2001

Approved by Gerald Kirner on 06/21/2001




STAINLESS STEEL PIPE SPEC NO:
MATERIAL SPECIFICATION

CALGON CARBDN GDAPORATION

TYPE 304L STAINLESS STEEL S27
MATERIAL: Type 304L stainless steel
RATING. 150 PSIG @ 500 DEG. F
CONSTRUCTION: Socket weld for 2" and smaller.

Flanged and welded for 2 1/2" and larger

PIPE. Plain end, stainless steel pipe, ASTM A312, Type 304L, welded,
schedule 40S, ANSI B36.19, annealed and pickled. Threaded ends permitted for valve, instrument, etc.
connections.

FITTINGS: 1 1/2" and smaller: stainless steel fittings, ASTM A182, Grade F304L,
socket weld, ANSI B16.11 to match schedule 40. ANSI B36.19, rated 150# WOG.

2" and larger: stainless steel fittings, ASTM A403, Grade WP304L, butt weld, ANSI B16.9, schedule 40S,
ANSI B36.19.

UNIONS: 1 1/2" and smaller: forged stainless steel union, ASTM A182, Grade
304L, socket weld, 3000#, integral seats, ground joint.

FLANGES: 1/2" and larger: forged stainless steel flange, ASTM A182, Grade 304L,
slip-on type, 1504 ANSI B16 5.

ORIFICE FLANGES- Instrument item

BOLTING: See attached Fastener Specification F16.

GASKETS: See attached Gasket Specification G08

Issue Date 08/05/97 Reviston Date

Approved by Joseph P McMahon on 07/24/98
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SusmITTAL MANUAL g
LINING SPECIFICATIONS CALGON CARBON CORPORATION

SECTION 4

SPECIFICATION NUMBER 7209A-VS7 FOR

VINYL ESTER VESSEL LINING (4110)

1.0 ScoPE OF WORK

1.1 This specification covers materials, surface preparation, application and testing
of protective coatings for internal lining of carbon steel vessels.

1.2  The scope of work includes all labor, materials, equipment and services required
for lining and testing the vessels indicated on the drawings and/or other
applicable documents.

1.3  The entire internal surface of the designated vessels including all nozzles and
manways shall be lined.

1.4  The lining must satisfactorily protect the internal metal surfaces from corrosion
and erosion by the contained carbon slurry.

1.5  The Contractor shall guarantee that all materials and workmanship shall be free
of defects and that they will conform to standards set forth for first-class
workmanship and quality. In the event of failure of the lining to withstand the
service conditions set forth in Article 3.0, the Contractor shall, at his expense,
replace the defective materials and workmanship to the Buyer's satisfaction.

2.0 REFERENCE DOCUMENTS

2.1  Steel Structures Painting Council Surface Preparation Specification No. 1,
"Solvent Cleaning" (SSPC-SPI-85).

2.2  Steel Structures Painting Council Surface Preparation Specification No. 2, "Hand
Tool Cleaning" (SSPC-SP2-85).

2.3  Steel Structures Painting Council Surface Preparation Specification No. 3,
"Power Tool Cleaning” (SSPC-SP3-85).

CALGON CARBON CORPORATION 4 COPYRIGHT 2005 ¢ ALL RIGHTS RESERVED
PAGE 3.1



SuBmITTAL MANUAL GLGN

LINING SPECIFICATIONS CALGON CARBON CORPORATION
2.4  Steel Structures Painting Council Surface Preparation Specification No. 5, "White
Metal Blast Cleaning" (SSPC-SP5-85).
2.5  Steel Structures Painting Council Paint Application Specification No. 1, "Shop,
Field and Maintenance Painting" (SSPC-PA1-82).
2.6  Steel Structures Painting Council, "Method for Measurement of Dry Film Paint
Thickness with Magnetic Gages" (SSPC-PA2-82).
2.7 Plasite 4110 Technical Bulletin, most current version.
3.0 SERVICE CONDITIONS
3.1 Thelining will be exposed to static and moving water slurries of granular
activated carbon.
3.2 The characteristics of the slurries will be as follows:
3.2.1 Carbon Siurry in Water
3.2.2 Temperature - 35 -- 100°F
3.23 pH - 5.0t09.0
3.2.4 Density - 26 Lbs. / Cu. Ft., Dry
3.2.5 Abrasive - Yes
4.0 MATERIALS
41 The lining shall be a heavy-duty, thick film, high-resistant viny! ester resin
material with special abrasion resistant qualities. The lining material shall be
suitable for spray application to a nominal 35 to 45 mil dry film thickness on a
steel surface.
4.2  Thelining shall be Plasite No. 4110 coating material as supplied by Wisconsin

Protective Coating Corporation, Green Bay, Wisconsin. Products from other
suppliers or manufacturers are not approved.

CALGON CARBON CORPORATION ¢ COPYRIGHT 2005 ¢ ALL RIGHTS RESERVED
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LINING SPECIFICATIONS CALGON CARBON CORPORATION

5.0

5.1

5.2

53

5.4

6.0
6.1

6.1.1

6.1.2

DELIVERY, STORAGE AND HANDLING

Product Delivery: Materials shall be delivered to the site in sealed, original,
labeled containers with the Plasite name, product number, batch number, color
designation, and instructions for mixing and thinning.

Storage: Contractor shall be responsible for the proper storage of all coating
materials. Damaged, leaking, or unlabeled containers shall be disposed of daily.

Storage Location: Materials shall be stored in a place specifically assigned for
that purpose which is dry and out of direct sunlight. Materials shall be stored in a
manner so as not to exceed the manufacturer's temperature limitations. In all
cases, the storage and handling of materials shall conform to the requirements of
the manufacturer and the applicable safety regulatory agencies.

Fire Prevention: All precautions to prevent fire shall be taken. Containers of
flammable materials shall be opened only when needed. Rubbing cloths and oil
rags shall be kept in tightly-closed containers and removed from the site daily.
Fire or other damage due to spontaneous combustion or other means shall be
the Contractor's responsibility.

APPLICATION
SURFACE PREPARATION

The Contractor shall install and maintain protective coverings on any surface not
to be painted to protect the surface during surface preparation and paint
application.

Grease, Oil and Interference Material: Surface contamination on bare steel such
as grease, oil, tape tags, markings, etc. shall be removed by the contractor by
solvent cleaning per SSPC-SPI prior to blast cleaning.

Surface Irregularities: Prior to blast cleaning, all surfaces shall be inspected for
weld spatter, weld flux, or any other surface irregularities. When discovered,
they will be removed by the Contractor.

CALGON CARBON CORPORATION ¢ COPYRIGHT 2005 ¢ ALL RiGHTS RESERVED
PAGE 3.3



SuBMITTAL MANUAL GALGN

LINING SPECIFICATIONS CALGON CARBON CORPORATION

6.1.4

6.1.5

6.1.7

6.1.8

6.1.9

Edges: All sharp edges will be ground to a smooth radius. Areas inside the
vessel that are not expected to be in direct contact with activated carbon are not
required to be chamfered unless noted on the specific detail. (A specific
example: the holes in the internal cone design. They do not require a radius or
chamfer on their edge since filter nozzles must fit snugly into these holes for
proper service.)

Ambient Conditions: Final blast cleaning shall not be performed when the
surface temperature is less than 5°F greater than the dewpoint temperature of
the surrounding air, nor when the relative humidity is greater than 90%.

Compressed Air Cleanliness: The air supply used for blast cleaning shall be free
from moisture and oil contamination. The air cleanliness shall be verified at least
once per shift for each compressor used. The test involves directing the air
stream onto a piece of white paper held not more than 18-inches away from the
air outlet. The test shall be run downstream of moisture and oil separators for a
period of not less than two-minutes. Sufficient freedom from oil and water is
confirmed if no soiling or discoloration is visible on the paper. If air contamination
is evidenced, the filters shall be changed or cleaned, traps emptied, after-coolers,
moisture separators or filters added, the equipment maintained, or such
adjustments made as may be otherwise required to achieve clean, dry air for all
blast cleaning, coating application, blow-down, or any other quality operations
involving compressed air.

Abrasive/Profile: The abrasive selected shall be identified by the Contractor prior
to use. The abrasive shall have a sharp, hard cutting surface and shall be dry
and free of oil or soluble salt contaminants. Copper slag shall not be used. The
abrasive shall provide an anchor pattern of at least 4.0 mils in depth. The
surface profile shall be measured using the WPCC 4000 Series Anchor Profile
Comparator.

Abrasive Blasting of Carbon Steel: The preparation of all carbon steel shall be
by abrasive blast cleaning to remove all mill scale, rust and coatings.

Dry abrasive blast clean all interior steel surfaces in accordance with SSPC-SP5,
"White Metal Blast Cleaning.”

CALGON CARBON CORPORATION ¢ COPYRIGHT 2005 ¢ ALL RIGHTS RESERVED
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LINING SPECIFICATIONS CALGON CARBON CORPORATION
6.2 COATING APPLICATION
6.2.1 Surface Cleanliness: The surface of the prepared steel shall be blown down

6.2.2

6.2.3

6.2.4

6.2.5

6.2.6

6.2.7

(clean, dry, compressed air), brushed and/or vacuumed prior to coating
application to remove spent abrasive, dust and other interference material. If
grease or oil have become deposited on the surface, they shail be removed by
solvent cleaning (SSPC-SP1) prior to coating application. Any rust which has
formed shall be removed to the specified degree of cleanliness prior to painting.

Ambient Conditions: Coatings shall be applied only when the interior surface and
air temperatures are between 60°F and 100°F, the relative humidity in the tank is
less than 90%, and the temperature of the surface to be painted is at least 5°F
above the dewpoint temperature of the air in the tank.

Mixing: Paint to be mixed shall have been delivered to the jobsite and stored in
accordance with Section 5 and shall not have exceeded its shelf life. Mixing shall
conform to the requirements of the coating manufacturer.

Mix Part Il into Part | using a high-speed mechanical agitator with mixing blades
fitting close to sides of container, making sure all of Part |l is completely mixed
with Part I. Mix well until obtaining a smooth liquid free of any unmixed particles
of pigment. Add Part Il and mix well. Part | is the liquid resin, Part Il is the
pigment, and Part lll is the small portion of catalyst. Splitting of kits is not
recommended. If necessary, mix Part | and Part Il thoroughly and proportion
mixture accurately with Part lll. Continuous mixing during use is required.
Operator should wear a face mask during high-speed mixing of the coating
components. Avoid breathing dust.

Only complete kits shall be mixed. Paint which has skinned, gelled, separated,
or otherwise deteriorated during storage to the extent that it cannot be remixed to
a homogeneous film of the intended viscosity, uniformity and consistency shall
not be used. Mixed coatings shall not be used beyond their pot life.

Thinning: Only Plasite 20 Thinner shall be used for thinning. The amount of
thinning will be limited 10% (except for stripe coat). If NSF 61 criteria is
specified, follow Plasite requirements for Thinner content.

Methods: Coatings shall be applied by conventional spray. Coating applications
shall be in accordance with the requirements of SSPC-PA1 and the Plasite 4110
Technical Bulletin. In the event of a conflict, the requirements of this
specification, manufacturer's instructions and PAI shall prevail in that order. If
NSF 61 is specified on drawing or purchase order, foliow plasite instructions for
compliance to this standard.

CALGON CARBON CORPORATION ¢ COPYRIGHT 2005 ¢ ALL RIGHTS RESERVED
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6.2.8

6.2.9

Stripe Coat: A stripe coat of Plasite 4110 thinned 50% with Plasite Thinner 20
shall be applied to all edges, corners, welds, crevices and irregularities prior to
each full coat application. Such striping shall extend a minimum of 3-inches
beyond the edge or irregularity.

Brush Application: Brush application is not allowed except for touch-up repairs,
inaccessible areas and stripe coating. Those areas for which the contractor
desires to use brush application shall be carefully defined prior to the start of all
work.

6.2.10 Agitation: Paint must be kept agitated in spray pots or containers during paint

application.

6.2.11 Coating Thickness: The coating shall be applied in a minimum of two coats.

Each coat shall have a dry film thickness of between 17 and 23 mils, with a total
system thickness of between 35 and 45 mils.

6.2.12 Coating Continuity: All coats shall have smooth, streamline surfaces relatively

free of dryspray, overspray, orange peel, fish eyes, craters, bubbles and other
significant defects. Shadow-through, skips and misses are not acceptable. Runs
or sags can be brushed out while the material remains wet. Areas where blast
products or other debris have become embedded in the paint film shall be
prepared by removing these products and touching up the area. In addition, the
final coat shall be tested for discontinuities by performing high-voltage holiday
testing at 3,500 volts to obtain a pinhole-free film. Holiday testing shall be
performed only after a minimum cure time of 48-hours at 70°F with ventilation
has elapsed after application of the final coat.

6.2.13 Re-coat Time and Cleanliness: Subsequent coats shall be applied only after the

6.3

6.3.1

previously-applied coat has been allowed to dry as required by the Plasite 4110
Technical Bulletin, but as soon as possible in order to minimize exposure to
intercoat contamination. Any such surface contamination which is present shall
be removed prior to the application of subsequent coats.

SAFETY

The coating system may be handled safely by trained personnel following normal
laboratory and plant standards for good housekeeping and personal hygiene. In
the event of skin contact complications, the affected areas should be washed
with soap and water. Eye protection is recommended. Work shall be performed
in well-ventilated areas away from an open flame. When in enclosed areas;
although ventilated, fresh air masks should be provided.

CALGON CARBON CORPORATION ¢ COPYRIGHT 2005 ¢ ALL RIGHTS RESERVED
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6.3.2

7.0
71

7.1.1

71.2

7.2

724

7.2.2

The catalyst or curing agent is relatively stable at room temperature but must be
protected from contamination, heat and fire and is classified by the Interstate
Commerce Commission as an "oxidizing material” and subsequently all shipping
containers bear a yellow caution label. The catalyst is highly irritating if it gets into
the eyes. Immediately rinse eyes thoroughly with water and get medical
attention. The catalyst also can be a skin irritant and this should be removed
with large quantities of soap and water. Since this is an oxidizing material, it
should not be allowed to accumulate or remain in soaked rags or clothing.

INSPECTION AND TESTING
INSPECTION

Contractor Inspection: The Contractor shall responsible for inspecting all phases
of the surface preparation and paint application in accordance with the Inspection
Procedure.

Owner Inspection: Calgon Carbon reserves the right to inspect all phases of the
coating operation to assure compliance with specification requirements. The
Contractor shall repair/correct any and all deficiencies at his own expense. The
Contractor shall provide accessibility and lighting for any inspections. Itis not
intended, however, that the presence or activity of such inspection shall in any
way whatsoever relieve the Contractor of his obligation to provide inspection of
his own to assure compliance with this specification. In all cases, Calgon Carbon
or its approved agent will perform final inspection before acceptance.

Work Stoppage: Calgon Carbon reserves the right to stop any and all work at
any time for non-compliance with the requirements of this specification.

TESTING

Check dry film thickness of coating by means of a General Electric Model Type
B, or equal, dry film gage. Make at least one measurement for each 50 sq.ft. of
surface. All areas with less than 30 mil DFT must have additional lining sprayed
on before spark test. Run thickness test prior to spark test.

Spark test for pinholes with a 4500 VDC detector on all coated surfaces. A
Tinker and Rasor Model AP-W, or equivalent device, is required for this
operation; 3500-volt maximum, minimum 48-hours at 70°F cure before spark test
is run.

CALGON CARBON CORPORATION ¢ COPYRIGHT 2005 ¢ ALL RIGHTS RESERVED
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8.0
8.1

8.1.1

812

8.1.4

8.1.9

INSPECTION PROCEDURE
SURFACE PREPARATION

Verify prior to blast cleaning that sharp edges, weld spatter, slivers, laminations,
scabs or any other surface irregularities have been adequately removed to
provide a surface suitable for coating application.

Verify prior to blast cleaning that heavy deposits of oil and/or grease have been
adequately removed in accordance with "Solvent Cleaning" (SSPC-SPI).

Prior to blast cleaning operations, perform compressed air cleanliness test at
least once per eight-hour shift. Insert a clean, white blotter or clean, white paper
into the air stream no more than 18-inches from air source downstream of
moisture and oil separators for approximately two minutes. Examine the blotter or
paper for signs of moisture and/or oil contamination. Blast cleaning should not
begin unless air is free of detrimental amounts of oil and/or water.

Verify that only clean and dry abrasives will be used. If bulk abrasive is to be
used, verify that the abrasive is properly protected from rain, moisture and oil.

If abrasives are recycled, test for the presence of abrasive contamination. Add
approximately one ounce of recycled abrasive to several ounces of clean water.
Shake contents vigorously and visually examine the water level for signs of oil
contamination.

Angular abrasive that will provide an anchor profile depth minimum equal to the
SPCC 4000 Series Blast Comparator will be used.

Verify that required protective coverings are intact to assure that previously-
coated surfaces will not be damaged during blast cleaning operations.

Monitor and record ambient conditions and surface temperatures during blast
cleaning operations using a psychrometer, surface temperature thermometer and
U.S. Weather Bureau Tables.

"Final blast cleaning” shall not be performed unless the surface temperature is at
least 5°F higher than the dew point. "Rough blasting" may be performed
regardless of ambient conditions, but must be "final blast cleaned" when
conditions become favorable.

8.1.10 Verify that blast cleaned surfaces have been prepared in accordance with SSPC-

SP5, "White Metal Blast Cleaning”. SSPC-VIS-1 may be used as a visual
reference. Mark all non-conforming areas with chalk or spray paint for rework.

CALGON CARBON CORPORATION ¢ COPYRIGHT 2005 ¢ ALL RIGHTS RESERVED
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8.1.11 Verify the profile (4 mils minimum) has been achieved using the WPCC 4000
Series Blast Comparator.

8.1.12 Using a dry film thickness gage, determine the magnetic base reading and
record.

8.2 COATING PREPARATION
8.2.1 Verify that all containers are sealed, intact and properly labeled.

8.2.2 Verify that all coating material temperatures are at least 60°F before mixing by
the use of a stem thermometer.

8.2.3 Verify type of coating mixed, batch numbers of all components, type of thinner
and batch number, thinning ratios, time of mix, maximum pot life, etc.

8.2.4 Verify that all three components are combined and thoroughly mixed in the
proper proportions to obtain a uniform color, free of lumps.

8.2.5 Verify that only the recommended thinner is used.
8.2.6 Verify that the pot life is observed.
8.3  APPLICATION OF ALL COATINGS

8.3.1 Monitor and record ambient conditions and surface temperatures every three to
four hours during coating application using a psychrometer, surface temperature
thermometer and U.S. Weather Bureau Tables. Coating application shall not be
permitted when the surface temperature is less than 5°F above the dew point. No
coatings shall be applied when the surface and/or material temperatures are less
than 70°F. No coating shall be applied when the surface temperature is expected
to drop below 60°F before it has dried. Coating application shall not be permitted
when the relative humidity is greater than 90%.

8.3.2 Verify compressed air cleanliness and test for conventional spray application and
blowdown operations (see Section 8.1.3). Plasite 4110 must be applied using an
agitated conventional pressure pot using continuous agitation during application.

8.3.3 Verify that protective coverings previously established are intact.

8.3.4 Verify that surrounding air is free of airborne contaminants prior to the application
of coatings.

CALGON CARBON CORPORATION ¢ COPYRIGHT 2005 ¢ ALL RiIGHTS RESERVED
PAGE 3.9



SuBmMITTAL MANUAL GI-GN

LINING SPECIFICATIONS CALGON CAREON CORPORATION

8.3.5

8.4

8.4.1

8.4.2

8.4.3

8.5

8.5.1

8.5.2

8.6

8.6.1

8.6.2

8.6.3

8.6.4

Verify intercoat cleanliness and that blast-cleaned surfaces have been cleaned to
assure that coatings will not be applied over oil, grease, dirt, dust, spent
abrasive, etc.

APPLICATION OF FIRST COAT

Verify that Plasite 4110 has been applied to all surfaces prepared that day before
visual oxidation takes place. Any surfaces not primed the same day shall be
reblasted prior to primer application.

Verify that weld seams have been brush-coated at least 3-inches on each side of
seam prior to spray application.

Verify that the first coat has been applied to a dry film thickness of 17-23 mils.
Perform dry film thickness tests in accordance with SSPC-PA2. (Deduct
magnetic base reading.)

APPLICATION OF FINAL COAT

Verify that previously-coated surfaces have dried at least eight hours at 70°F with
ventilation prior to application of second coat.

Verify that the final coat has been applied to a dry film thickness of 17-23 mils.
Perform dry film thickness test in accordance with SSPC-PA2. (Deduct primer
thickness.)

FINAL INSPECTION OF COATED SURFACES

Verify that all surfaces have a smooth and uniform appearance free of any
irregularities.

Verify that the total dry film thickness (minimum two coats) is 35-45 mils.
Perform dry film thickness test in accordance with SSPC-PA2.

Allow 48-hours cure at 70°F before holiday testing. Verify that a void-free,
continuous film has been achieved by performing high-voltage holiday detection
on 100% of the coated surfaces. The voltage shall be set at 3,500-volts. Mark
all discovered holidays and re-test all repairs.

All repairs shall be made in strict accordance with this specification.

CALGON CARBON CORPORATION ¢ COPYRIGHT 2005 ¢ ALrL RiGHTS RESERVED
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9.0 SprECIAL REQUIREMENTS FOR NSF-61 (WHEN SPECIFIED)

9.1  When the end-use application requires compliance with NSF-61, Plasite must be
applied in accordance with specific instructions found in the product bulletin.
Applicator must follow these specific instructions.

9.2 CCC will notify applicator that this section (9.0) applies by signifying such in the
purchase order and/or drawings and specifications.

9.3  Force curing may follow the date of application but must be completed prior to
the disinfection of the vessel at customer site.

9.4 The NSF criteria specified by Plasite cannot be altered. Any deviation must be in
writing to CCC for interpretation and decision making.

9.5 Force curing must be conducted in a controlled manner. Heat rise shall be not
greater than 1 degree per minute, up to the maximum temperature needed to
achieve a 200°F minimal surface temperature. This is critical to avoid blistering or
post-cure holidays.

9.6 Heat should be applied at top or bottom head to allow equal flow of hot air. If
heating in the shell, there should be an internal attachment to allow heat to
distribute equally so there is not a section of lining that heats faster than the rest.
See appendix for recommended flow distribution according to Plasite’s guide.

9.7 A strip recorder with multiple thermocouples (or other similar device) shall be

used to record the temperature during the force cure process. Records shall be
forwarded to CCC for retention.

CALGON CARBON CORPORATION ¢ COPYRIGHT 2005 ¢ ALL RIGHTS RESERVED
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4110

Meets FDA Requiremants
Vinyl Ester Coating
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gianding cherracs! and physical properte: supenur
nlyrsler (lass gystens spesially fermuieted for excallent
ahrauoe resstsnce PLASITE 4110 meste tre FDA
tequitemeris for 21 CFR, 173 300 ang 177 2420

INTENDED USE

As a high chemical abramer-romsking thek fde har lank
lining seqvic2 anc as a me«-ienanze coatng for sevare
exgoaue FOR INDUSTRIAL USE ONLYI

NSF REQUIREMENTS

PLASITE 110 15 cartiied by tha Nrbonal Sa~riohin
Toumdahon WMEF) 10 Shandard &1 for 6oid palakie vater
when the fellew g requirercen’s ere met

» Tha ranb s 3,000 galions o lergot.

» Magite 20 Thinner, up i avexhimuen of 5% by voluma,
tnuet £ used for thinning purpcees.

s Tr2 cogtng must be spphad in 2 i0 3 ran
rnum: thickeoss ol 44 dry mils

5 I i At

« Frior 1o pisaing the imng « ssovcex ¥ must ke freee
sured st 200°F miala) tompeaiure for & hen s

TEMPEAATURE RESISTANCE

Dry esbs == 380F cambs ueus, oacasional short exaur-
siens 1o 460°F acceptanie  Wel tamperaturs resisisnce
depends upon coreentatiss and rsagom axpesurs

COLOR
Charcoal ra s

FILM THICKHESS

216 4 mulu-pass spray coats vill prdiuns e 35 W 4R
il iy T fhcknonss resermmended for immresainn ser-
vize. Censult Plasde Tachnical Sarace Deparmom for
any szaztion to thia film thickness. Reter ip APPLICA-

TION sechon
YOC CONTENT
fnatn) 2z Syaplec Thttaec J\,u, Vaune
I sr w 1 TPeGE 2a | iR FLAGHTF L0 Thiarer
Tomlarmy o |y wyaiag
Color Lbe a1 gL LbssGa gt
Lt | ocprwe | oves ] 10-2% [ 6542~
Qe

PRODUCT DATA

PHYSICAL SPECIFICATIONS

Plgmenta: inert fillers and fiake

PatLife: 1 12t 3 haure In ana galton cans end 1
1/2 to 2 houre 1n five galon cane at 70 1o SOE MATE-
RLAL tenpemme. MATERIAL tarnperatures in
expasy o) 9Y'F wil) sighificantly reduce potlifa CAU-
TION' Do not attempl to extsnd pot life by muixing
ivsaly CAMN2ed cosling inta coating nesr the end of
its pot ke,

Shokf Life; Approximalely 4 mevha et 75°F Cooier
storage tamperatures will incremss shelf ke, Storage
At higher leshperaliies can fesult in submmlally
shunar shelf &s.

Film Demzty: 791 Ibs &5 0,26284 Iha M a1 40 mas
Elongation: 1.7% using Mathod ASTM D638
Shipping Weight: 12 Tha. per galion kil

Abrasion Realstance: 11 milbgrars average loss
per 1000 pyclies Taber ©5-17 Wheel, 1000 gram
-weight.

Surface Hardmss Korug Prndulum Hargness of 124

seconds (Gass Stederd = : 250 secarids), ASTM
‘WMothod D4368-84; -

Thermal Shock; Uﬂwﬁvctnd by inus 70°F 1 plus
zuu'F In'S oyclas, or 40 10°360'F in 10 cycles

CHEHICAL RESISTANCE
‘supr—'-nur clieerical resigiance 1o orgenic end marganic
acids, audizing agems a.nd 3ehs, meﬂ\*& belte
alkek regatance than pdya=zar glass ﬂaka ooatings.
For rrome detsilan infetenatidn eee TD-3 Chamacal
Resistancs Data

v

COVERAGE

40 170gads20 il OFT. 24 tagal 40 mils BF5. Taa e 8
ceverage obiered from fleld use on small e and
induces loss in can, spray losy, small amount of w.sink
mye, e Appheziiun by convenlicnal gpiay squsmant
may arfect ocwerage

RECOATING TIME

May be recostad afer inmal hardenmg whish will oxcue
oy w3 10 16 hours dapends.g upnn the sorfur
emperstne  Fallvanrvy couting otus ¢ apphied wikh
40 deye. tis recommencac eadn follewrs ooatce ddut-
6 caprovenately 2 1p 5% wth PLATITE 20 Teos e
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Bote: Frrw =l aoch d Losbng comoess In o arsr
MUENE O 8% 8 o SLIINTS Lv UPase e Tparsuares
N Rxrnss e 130D o, rndt mimsanal skardrgnt
A apaled sialiry filre sPoLid e g costed bl se mi
Bhia e (POt o et [P IXPSISIED 855 OORJII3E
SPLCE LfebeIuds (st ad eluuing mith tarest sheed
be v £

THINNERS

Use PLASITE 20 Thinner 210 3% Winrng mway b

v ded in sdwst conung for higter tempareb. s ara
wancus arcivabion nondliong ?cpr,oming of prgwous'j,-
orated Wna vaitniend leran cure ol iequie the s3=Zwon
of & to 5% thinner  Ceasull Plaw, & Kakcan sty 6o nmg
raneuny requiremen:s 552 RECOATING TIME SEC-
TION

PRIMERS

Far s'eel auifaces a5afing @ LLnsoaes L) e & el
prre 5y  eyzram. Do nzd spply PLASITE 411C dissny te
oorgrats. S5 resetencs io fillers and sealers in CON-
CRETF sacton

CURING

Curing Yime' 1C daye at 7CF o7 7 teys ot GOF
Altrouge omating may be aop =< at subatrate tasr tera-
t s as lov w5 GOF, the subszrate 18mosrasure must ps
1z15ed [ af seast 70 F wetlan 12 howrs 3nd hield gnpl
ccanng surfacs)s tack-free (eppreaimatedy 1D Foa-nd 1o
nvoid poss de loss of ure A mmimum of 7G°F surane
mperstura is required 19 ootaIn pImeszation ¢ this
XA,

Force Curing: Listed balow are a few curing screcuies
tar may be wsed for wrs and work fdanning. Prior 10
1gisng the mefal le e force cunng wwmperatyeg, (s
neceseary that an air 37y ke 51 2 10 5 hours af ipmpse-
etures from 7D i 10D'F be auoned  Anar he air ¢y
tms ras 2 asded, in= tamperatice eroule be reized n
werermans ¢f apprormataly 3 F every 30 minubze untll
the dnmecd force cuning motal temperatures as6 reechea.
Aty mcisluniz Ireen Gonvdeagahe < af any saungg wil k¢
the ouse an treshly £20 ed Gasling belore 4 eschins a
‘nonadky” stage A orce zu<e al 200°F medal len oo
tre for 4 haurs 35 necesaary 10 cComay with NSF
Standard 5% “equirer=3is

METAL CURINE METAL CURING
TEMPFRATYRS nng TLMPLERATME e

110 = 72 Hoa3 180 7 4 12 Haus

160 %5 Hosrs 312 Hus

130 = 11 Hours 252 Raus

140 = ) Huars 2 tHeurs

15 & Haurg 1 &4 Hius
PACKAGING

1-3a an kots consist of two 1-gsien cans, Pasld aauf Part
ll, and 5 small comiesnsr of catalyat, Pasd 1 G Iedisl of 1
palion;

Erplion ks gonwst ol Lo Sypilen eans, Partd ans Part
I, sowd & sl xenec o of calabpal, PastIf fo sl B
23l Casy

SURFACE PREPARATION

Stoal

High Temperature & Immarsion

#13 skar= edges shall be groune to pescice & fau .3 end
s« Imaarfections, such av, sk wads, delaminebans,
scabs, shivers and ston stall b orracted prior to abra-
et Dashng Skep welids saculd L eeldod o0
Degraaae surace priof = sanchlasting. Cegsrus -
vente alkalirs sch.0ons, stsam, hot water wih dater-
yrag o orhigr Sesbeas thas wall con seslely ceengoe dies,
o ,7%ass, S10. shall bz uted  Used enks May requirg
s33°12ral deccntaminstion

The surface shall ba blastze to NACE No | or SSPL-
8IS white «ristal wing a Yentun ool mizde wah 533 po
a. and zeopetly gradsd, clesn, chars ancular abiraswwe
similar to Hurmole sbras:ve dint S7 {5 10 30 mesh), siesl
o1 (HG25), of SLACK BZAUTYY BB 1040 te produce 1w
archor pattern &3 rezaed The degree of profile snzll
bs & minmurr of 4 rale es deterruned by companng
Plasiie Protective Sostings' blasted parsi, using ede-
qate hght and magndficasion as requinsd  Gomparator
patef Is avallzne 1o inspias Y ek bass I bl
caticn 12 requirza as 1o how 1o develop this anchor pet-
1arn, co~sult Plesitz Technical Service Department or
your local s3es reasentacive

Hemeve wll irnsns ot gl eogd uest, as el s, Smberings
ESrasnea vith a veouum deang £ndier by brughing
Care should be taken to awe contarr nating S.~s0

vt ingneponts ar ipm dotnmert sl rnnle s o thy
vtk & clulhees o simosshand Conlorngaton

The surface temperaiura shall be maintalned at & mini-
rmum of 5°F sbave the dew pomnit to prevent axidshcn of
The: surfag. Tho coatng shall be avptad witun the
3ame dey el he surfans has been prepared  Yesitde
coidation or cofidensatan 1s not allowsd

Severe Corrosive Erwironments ~ Splash & Fume
8. racs preparshon 13 the ssme in he feregaing with th-
=xzepbon that NACE Ne. 2 or SSPC-5P 10 near white
snotal ast may be wsed pronding the anchor oattarn e
cxsirntmgd abcws 15 athigved,

Concrete

Al canczgln seguires winp Rasting 8 sermove hantance
and to provide o biad, e, clean 209 dewdrgl lly-imaed
conzrete surface s odatns. All concrele sufces are
squired 10 Da filed end szated pror tc applicaticn of
PLASITE 4110 10 accordance et eno nf shn fullwsding.

For immaraion aenvae, 8l ooncrete surleces rust be
Yltad and serled with 2 coats erther SC28MY o1 902502
appihed i apcorda-ce with the PLASITE 9085 prod st
cata gheat whrachorms All surficr impadeclons, "L
holas, ele must be cempletsty rapeired belore Bpphsa-
han of PLASITE 4110

Foe nar-uirserson suriacas heany ima visi: & woids,
appioximately 3 mils of PLASFE 7133 diluled with rqual
pare of FLASITE 0 Thngr iaay be brushed of spriynd
cn te sutface, relmente PLASITE 7133 prockel data
shest The Piasite sealel cost snat be tazk-lree prior it
appheazon of PLASITE 4110
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NoHR' Far Ird IMMAISIER 2R CR, LR PLAYT IR 5173
Carema. Prer ogter

Centact Plaste Tecanical Service Degarimeal Ior albes
thar steel ane contrete surfaces.

APPLICATION

Mixing

Khx Past ot Par ) using & mazhanicai tugh soocd ag
laton, 1pa%im el e Pact e cernpliehedy rmxed with
(arti Maltar a goed eotlex while wixrg unti &
eTmaoty 2_ 4, fes of any unmoxesd partictss 51 pigmest
15 el mIned 15ppLoxmatsly 45 1o 30 minutssy  Allow to
oo 11 marenal temperaturs mcresses then 563 Part I
and necessary amount ¢f PLASITE 2¢ Thinner M an
additangl three to ive rranctes. Gentous euxing e
i 1% 1% pnqun i Pact | amd Past I ihay be premingd
up 1= 72 hours priot fe adoing Part i, Operetor s™o.d
waar feze v ezk during high speed mixng of she coalnd
compenenis  Avold breatmng dust. WARNING DO NOT
SPLIT KITS! Part | contains warious pigrents and caa-
ety Sphiting of thus rompongat «eidl altor bz ingnufar,-
turet s tornulshion whigh will serioucy sifact its 3pp12a-
ton, cunng znd chemicay resistanca propertse If szat-
ting of th= kit 1s ~acessany: comact Plasite Tszhmeat
Service Deparimant o nstructicns

Atomizing Spray Equipment: Cenventicnal gt Zing
spray system shall be equel to Binks Model ZCG1 Gun
wiht SGASE Flud Hezzle 267 A - Cap, 58538 Naadis
Fegug-tuly teQuor spnng rsunommended  Pul pressus
et appraixiralely 50 0910 Al 2oy pressure of apgeca.
mslety B pai. IUse <dandard periustion ey o juessun
gt #ith & 1 miator gave aghiator)

Arrless Spray Equipment: Arless sprag i fct raiem-
ristedend

Note: Brush &RpICaNOT IS T IECATMEITAT S\ May

ko e ki cemi v nesoueh Lp Corimaal s moing dis

1 guse I rogsoed

A AU SUFACE 1e ngerl. @ of FOF 1 g red fo
clirein palymenzetcen of the ccatrg syetem Ceating
esn oo acplied 5t & surlace tempersiure ae low Bs 6C'F
but potyranzation o i b2 inhibitso  Sutcesd ng coats
rarint be apphes withouw damang the syxtem unbi the
SR lempenslge < ssuslsnently 16 obine partil
potyrenzation This will fecuime resing 1o the iranimum
surface tamparatzna of Y0°F washin 12 hours of apghes-
T Prfes e SUTTNG s When surics empest
“ies are over 100°F, coneult Plaste Technicel Servioe
Deparirr2rd for specal thinhaf and teraing nsiructions.

The reved coating sholl be zpphed wtilizing a multi-pass
Ay wynlern Spety Dnnsaadal 30 wealied faannes witk
30R. cverlep  Special precautions ara recuved at over-
ians and weles to aliminste excesswve iim bund Spray
e nhoyld bo perpendasular to zudace at 5l tres,

aze avmsainly 147 fror sudace  Refer 10 TH.MMNERS
aetinn.

Coat ag may Le overcaated afler initial “zet” whuch il
TSI TN ¥ N 3 10 § howre st FUF with proper verti-
tatien  Iruual “Set” tmG Wi dgcraase 35 §.7IL8 18I para-
e mzeanes, Bl ko PEOQATING TIME serdan
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Wihisn sty aicel contast (fect raflic, scaticici~g, atr ) with
the previously applisd coating 15 required, & maneaun ol
10 hours at 7Q°F substrata andd air lempersture wih ven-
ihabon is nnrnally reyuired before proceeci-g
Prewoualy applied coats must have reachad a *non-
tacky” alate belare bety exposed o physical contact
Fhis canrcttion il bosur in less time as suface tampea-
ture increasss  Oriarcoati~l shall ba perrormed as soon
85 posshie 2 preven: contarminatic-

LINING REPAIR
Cloan damagod o, removin) 4 canbiestenls and
Inanr Coal ng
Abfaatve tfast subatrate t2 original specficet on whare
cceatng hes been exposad o emvironment snd where
coidation 15 Bvidant Faather the orgpnal senun ~od Inss
than 2° lrorm dasnaged aroa
If newe g3aling i plgscally dameged £ad 433 not been
In service, repelr as shown above  For repetring hali-
deye. sznd surface and brush azo ¢ proosr thickness of
coatrg
Apply conting by beush or apray  Dc not apply oy oruss
on areas larger than | sauare foot.
Warning Credarriration of provicaush, expoeed cosing
1 rigy be detrerental o scheaww S °te repar ard
may aftact Iffe gxpastancy

CLEANING OF FINAL COAT

This coating eyszery, ae well &5 the cclype-ere, ras &
rmnubz m gration of edibla wax t the surface when
nured For mmecsion termparatures kslow 119 F, it 15 not
nesersary o remove for most produrds, Whon reemoal
IS taguied, the wax may be 1einoved by solvent wping
or use of a aurfectant such as TRITON X100 {Fiohm &
Heas}.

INSPECTION

Degree of surace praparation ehall ca~foim z0 anpropri-
ate spacficatons as o.tined in SURFACE PREPARA-
TION socimn

Mezal temperatire ehall e recoided a- legs* evary 4
hioura end belore apghceticn of cortng  Hurmidmy fwe-
buit reading) ehall be taks to eesure that metai *srrgar-
alure vy 3t Ioas! §F hygher than wet buid temgesaurni
Dry tuie temperaturas ahall be racerded at :ns gem=
tme 1o ensure sunng.

Far imieaginn suraie, a pinhele-free 1m 8 easenhal
and 1eating with Finkar & [1asar Medel AP-¥ o Stearns
Modal 14/20 or equvalent 15 requined on fina! Yilm. Use
3009 10 280G wolts  Allow & mimmusT: sure of 98 hours &t
INF ar & hgures 91 $5°F boforg hohidisy lesk=g Dy Rim
richnesa shall b detamuied uiihare a nan-desnickee
magnetc type fugh range geuge The antcipated film
thizinezs ghall be in the middie range of the gruge The
dry fsm tucvness ghall be & neminal 40 mils wih accest-
able - =mum at 25 me3 end mas MU at 45 mils.

Hedes I Pl Bullotn PA-3, Sacten 3, %or mispeciinn
tegutements
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This presnuet dista sheel pravedes etandard informsbeon on

SM:E“' e zosting end appi caben precedure Sings vary ng
REA D H1 S_N.Q_L&E coeciinns may not be coverer. consil wath it il
SAFETY AND MISCELLANEOUS EQUIPMENT pocs rosmasetea o platetr Taohnioe! Sermce -
For-tank lifirg wotk and enciosed 8acas; # I fuc- Degartmant for fu-thicr nfurmation

osmmerded that the operatar provide humself with
Cloan covezalls @nd aubber scled shoes and
obsemve good personal hygiena Certain personne?
may e Sensiive 1o variols types of msins which
may musu Ursmm'lhb

THE SOL\.’ENT TN THIS COATING IS FLAMMA:
BLE AND CARE AS DEMANDED 8Y GODD~
PRACTICE, OSHA, STATE AHD LOCAL SAFETY
COGES, ETC. MUST BE FOLLOWED CLOSELY.
Keap nway ffom haat, sparks and opén fame and
uEe necessary salety equipmant such as air mask,
exploman-prost elezircat equipmant, non‘sparking
‘nois and [addecs, etc. Avoid contats with skin and
breathing of yapoe or spray mist. When vmmg n
tarks, rocms and ather enclosed spages; adequate
vantiiahon mist be providest. ‘Reder 1o FLASITE
Lulietin PA-3. ¥a6p oul ¢f e reach of Bhildran,

Tha costing systen siay ba hdsvilad safely by
franed persannel following nermal iabhosaiory and
plat stanidards {oi housekseping and personal
hygiena. n the event of skin contact comphcations,
the alevisd afeas should b washed with scap
and water. Eye protecion s recommended. Work
in weil ventiated areas awsy fmm'open flama, =
onciveed areas. aithough wonlBaled, frosh air
mesks shiould e piovided.

The, r;a(aiyrn (Pars It is selatvely Siabie 81 mam
lcmgeratures Dt kst ba peotoctisd Trom conbainy-
nanon, beat, fire and contact with pramoter {Part
Ij. The catelyst {Fart lil} i class<ied by the

It stats Conwnercy ComM=Ssion as an “oxidizing
matenal™ All shipping containers bear a'yellows
caulion 2be-, The catalyst Is highty iritating it
peis nto the eyes. Immediately rinse eyss thor-
pughly wite water and get medicat agtent:on Tra
£21alya1 0350 cAN by A skin Iniiant ang should be
removed with farge quantibes of suap and water.
Sl this @ an OxkliZIney matenaf, it show d ngt hie
alowed to accumulate or ssmain in soaked rags or
clothmé.

CAUTION : Read and follow &l caution stetements
o s privdust data shiest, matertal satety data
shealand curdaifier &abel for s product

NAe Gaunatien px akad 3 b 110l 5 R IET I TIAASA 832 Actaranerip s be b ez

1oArs (e T w v uid xS W IR0~ =R xin A% Mol b3 1on roka s &, B owm ness s
WY 1Rt Ay AANATY B R Nt ondicrta by lnmﬂvral L JU TR

~h.l—~">uuul <l u.u.mm N AME A iy Aty 1y "N w2 e
PYCPE L YT Rt R TR PR rey B )

s, i ) Cuileasty LAl coky o oure bt ded
&, o AT pelT s A (2 Mhie dcare e Al
TS

Fal}

YeLasiTE -

PROYECTIVE €A TN s N
G Cizestn Sleat Sryyn Qe W §100
TR TR ARG AR A T
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** REVISIONS * *

This specification has been revised as i ndicated below. The new pages added and/or the
existing pages revised are attached as replacements for those previously issued.

REVISION DATE By PAGE REMARKS
A 1/4/1985 DJH All Issued for Purchase
B 8/1/1990 FRF All Issued for Purchase
C 12/5/1997 RB All Issued for Purchase
1 5/01/2000 MRM 3 Revised Paragraph 6.1.4
2 11/3/2004 JMcM 11 Added Section 9.0
3 11/17/2005 GMK 2 Added Correction 3.2.1
ISSUED: JuLy, 1993

CALGON CARBON CORPORATION ¢ COPYRIGHT 2005 ¢ ALL RIGHTS RESERVED
PAGE 3.16




VESSEL SPECIFICATIONS
OPERATION AND MAINTENANCE MANUAL

CALGON

CALGON CARBON CORPORATION

1.0

2.0

SECTION 11

SPECIFICATION NUMBER 7209A-VS9 FOR

UNDER CONE VESSEL COATING

ScorPE OF WORK

1.1 This specification covers materials, surface preparation, application and testing of
protective coatings for coating under the cone of the Model 10 Carbon Steel Vessels.

1.2 The scope of work includes all labor, materials, equipment and services required for
lining and testing the vessels indicated on the drawing and/or applicable documents.

1.3 The entire internal surface under the cone of the designated vessels s hall be fined.

1.4 The coating must satisfactorily protect the internal metal surfaces from corrosion and
erosion by the treated water.

1.5 The Contractor shall guarantee that all materials and workmanship shall be free of
defects and that they will conform to standards set forth for first-class workmanship and
quality. In the event of failure of the coating to withstand the service conditions set forth
in Article 3.0, the Contractor shall, at his expense, replace the defective materials and
workmanship to the B uyer’s satisfaction.

ReEFERENCE DOCUMENTS

2.1 Steel Structures Painting Council Surface Preparation Specification No. 1, “Solvent
Cleaning” (SSPC-SP1-85).

2.2 Steel Structures Painting Council Surface Preparation Specification No. 2, “Hand T ool
Cleaning” (SS PC-SP2-85).

2.3 Steel Structures Painting Council Surface Preparation Specification No. 3, “Power T ool
Cleaning” (SSPC-SP3-85).

2.4 Steel Structures Painting Council Surface Preparation Specification No. 5, “White Metal
Blast Cleaning” (SSPC-SP5-85).

2.5 NACE 6F-166 "Recommended Practices for Inspections of Linings on Steel and
Concrete”.

CALGON CARBON CORPORATION ¢ COPYRIGHT 2004 ¢ ALL RIGHTS RESERVED
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VESSEL LINING SPECIFICATIONS
OPERATION AND MAINTENANCE MANUAL

CALGON CARBON CORPORATION

3.0

4.0

5.0

5.1

2.6 Plasite 4100 (4110) Technical Bulletin.

2.7 Plasite Caulking Materials Compound 9418 Technical Bulletin.

SERVICE CONDITIONS
3.1 The coating will be exposed to static and turbulent water flow.
3.2 The characteristics of the slurries will be as follows:

3.2.1 Treated Wastewater or Groun dwater

3.2.2 Temperature

- 35 -100°F
323 PH - 5.0t0 9.0
3.2.4 Density Water
3.2.5 Abrasive - Minimal

MATERIALS

4.1 The coating shall be a hea vy-duty, thick film, high-resistant vinyl ester resin material with
abrasion resistant qualities. The 4100 (4110) lining material shall be suitable for spray
application to a nominal 10 to 12 mil dry film thickness on a steel surface. The 941B
caulking material shall be heavy bodied brushable type.

4.2 The coating shall be Plasite No. 4100 (4110) co ating material and 941B caulking
material as supplied by Wisconsin Protective Coating Corporation, Green Bay
Wisconsin. Products from other suppliers or m anufacturers are not approved.

DELIVERY, STORAGE AND HANDLING

Product Delivery: Materials shall be delivered to the site i n sealed, original, labeled
containers with the Plasite name, product number, batch num ber, color designation, and
instructions for mixing and thinning.

5.2 Storage: Contractor shall be responsible for the proper storage of all coating
materials. Damaged, leaking, or unlabeled containers shall be dis posed of daily.

53 Storage Location: M aterials shall be stored in a place specifi cally assigned for that
purpose which is dry and out of direct sunlight. Materials shall be stored in a manner
so as not to exceed the manufacturer's tem perature limitations. In all cases, the
storage and handling of materials shall conform to the requirements of the
manufacturer and the ap plicable safety regulatory agencies.

CALGON CARBON CORPORATION ¢ COPYRIGHT 2004 ¢ ALL RIGHTS RESERVED
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OPERATION AND MAINTENANCE MANUAL
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6.0

6.1

54

Fire Prevention: All precautions to prevent fire shall be taken. Containers of
flammable materials shall be opened only when needed. Rubbing cloths and oil rags
shall be kept in tightly closed containers and removed from the site daily. Fire or
other damage due to spontaneous combustion or other names shall be the
Contractor's responsibility.

APPLICATION

UNDER THE CONE SURFACE PREPARATION

6.1.1

6.1.2

6.1.4

6.1.7

The Contractor shall install and maintain protective coverings on any surface not to
be coated to protect the surface during surface preparation and coating application.

Grease, Qil, and Interference Material: Surface contamination on bare steel such as
grease, oil, tape tags, markings, etc. shall be removed by the Contractor by solvent
cleaning per SSPC-SP1 prior to blast cleaning.

Surface Irregularities: Prior to blast cleaning, all surfaces sh all be inspected for weld
spatter, weld flux, or any other surface irregu larities. When discovered, they will be
removed by the Contractor.

Edges: All sharp edges will be ground to a smooth radius. Areas inside the vessel
that are not expected to be in direct contact with activated carbon are not required to
be chamfered unless noted on the sp ecific detail. (A specific example: the holes in
the internal cone design. They do not require a r adius or chamfer on their edge
since filter nozzles must fit snugly into these holes for proper service.)

Ambient Conditions: Final blast cleaning shall not be performed when the surface
temperature is less than 5°F greater than the dew point tem perature of the
surrounding air, nor when the relative humidity is greater than 90%.

Compress Air Cleanliness: The air supply used for blast cleaning shall be free from
moisture and oil contamination. The air cleanliness shall be verified at least once per
shift for each compressor used. The test involves directing the air stream onto a
piece of white paper held not more than 18” away from the air outlet. The test shall
be run downstream of moisture and oil separators for a period of not less than two
minutes. Sufficient freedom from oil and water is confirmed if no soiling or
discoloration is visible on the paper. if air contamination is evidence, the filters shall
be changed or cleaned, traps emptied, after coolers, moisture separators or filters
added, the equipment maintained, or such adjustments made as may be otherwise
required to achieve clean, dry air for all blast cleaning, coating application, blow-
down, or any other quality operations involv ing compressed air.

Abrasive/Profile: The abrasive selected shall be identified by the Contractor prior to
use. The abrasive shall have a sharp, hard cutting surface and shall be dry and free
of oil or soluble salt contaminants. Copper slag s hall not be used. The abrasive
shall provide an anchor pattern of at least 2.0 mils in depth. The surface profile shall
be measured using T estex Press-O-Film replica tape and a spring micrometer.
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6.2

6.1.8 Abrasive Blasting --

6.19.

Abrasive Blasting of Carbon Steel: The preparation of all carbon steel shall be by
abrasive blast cleaning to remove all mill scale, rust, and coatings.

Dry abrasive blast clean all interior steel surfaces in accordance with S SPC-SP5,
“White Metal Blast Cleaning”.

COATING APPLICATION

6.2.1

6.2.2

6.2.3

6.2.4

6.2.5

6.2.6

Surface Cleanliness: The surface of the prepared steel s hall be blown down (clean,
dry, compressed air), brushed and/or vacuumed prior to coating appli cation to
remove spent abrasive, dust, and other interference material. If grease or oil have
become deposited on the surface, they sha Il be removed by solvent cleaning (SSPC-
SP1) prior to coating ap plication. Work schedule shall be such that a minimal
amount of time is allowed between surface prep aration and coating appli cation. Any
rust, which has formed, shall be removed to the specified degree of cleanliness prior
to coating.

Ambient Conditions: Coatings shall be applied only when the. i nterior surface and air
temperatures are between 60°F and 100°F, the relative humidity in the tank is less
than 90%, and the temperature of the surface to be painted is at least 5°F above the
dew point temperature of the air in the tank.

Mixing: Materials to be mixed shall have been delivered to the jobsite and stored in
accordance with S ection 5 and shall not have exceeded its shelf life. Mixing shall
conform to the requirements of the coating manufacturer.

For 4100 (4110), mix Part i into Part | using a high-speed mec hanical agitator with
mixing blades fitting close to sides of container, making sure all of Part Il is
completely mixed with Part I. Mix well unti! obtaining a smooth liquid free of any
unmixed particles of pigment. Add Part lll and mix well. Part | is the liquid resin,
Part ll is the pigment, and Part ill is the small portion of cataly st. Splitting of kits is
not recommended. If necessary, mix Part | and Part 1| thoroughly and proportion
mixture accurately with Part 1ll. Continuous mixing during use is required. Operator
should wear a facemask during high-speed mi xing of the coating com ponents. Avoid
breathing dust. For 941B, the vinyl ester and MEK shall be mixed per the
manufacturer's instructions.

Only complete kits shall be mixed. Paint which has skinned, gelled, separated, or
otherwise deteriorated during storage to the extent that it cannot be remixed to a
homogeneous film of the intended viscosity, uniformity and consistency shall not be
used. Mixed coatings shall not be used beyond their pot life.

Thinning: Only Plasite 20 thinner shall be used for thinning Plasite 4100 (4110) and
the amount of thinning will be limited to about 10%. The Plasite 941B caulking
material will not require thinning.
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6.3

6.2.7

6.2.8.

6.2.9

6.2.10

6.2.11

6.2.12

Methods: 4100 (4110) coatings shall be applied by conven tional spray. Coating
applications shall be in accordance with the requirements of SSPC-PA1 and the
Plasite 4100 (4110) Technical Bulletin. In the event of a conflict, the requirements of
this specification, manufacturer’s instructions and PA1 shall prevail in that order.

Methods: 941B coating shall be brush applied to the joint between the ¢ one and the
vessel shell and to all other crevices and irregularities after the full coat of Plasite
4100 (4110) has been applied.

Agitation: Plasite 4100 (4110) material must be kept agitated in spray pots or
containers during applic ation.

Coating Thickness: Plastic 4100 (4110) shall be applied in one coat to a dry film
thickness of between 10 and 12 mils. Plasite 941B caulking material shall be applied
to a sufficient thickness to fill in all crevices and irregularities.

Coating Continuity: Coating shall have smooth, streamline surfaces relatively free of
dry spray, over spray, orange peel, fish eyes, craters, bubbles, and other significant
defects. Shadow-through, skips and misses are not acceptable. Runs or sags can
be brushed out while the material remains wet. Areas where blast products or other
debris have become embedded in the paint film shall be repaired by removing these
products and touching up the area. Coatings shall be commercially continuous as
defined by NACE Publication 6F-166; Calgon Carbon Corporation reserves the right
to verify coating continuity.

Re-Coat Time and Cleanliness: Any required subsequent coats shall be applied only
after the previously applied coat has been allowed to dry as required by the Plasite
4100 (4110) and 941B Technical Bulletins, but as soon as possible in order to
minimize exposure to intercoat contamination. Any such surface contamination,
which is present, shall be removed prior to the application of subsequent coats.

SAFETY

6.3.1

6.3.2

The coating system may be handled safety by trained personnel following normal
laboratory and plant stand ards for good housekeeping and personal hygiene. In the
event of skin contact complications, the affected areas should be was hed with soap
and water. Eye protection is recommended. Work shall be performed in well-
ventilated areas away from an open flame. When in enclosed areas, although
ventilated, fresh air masks should be provided.

The catalyst or curing agent is relatively stable at room temperature but must be
protected from contamination, heat and fire and is classified by the Interstate
Commerce Commission as an “oxidizing material’ and subsequently all shipping
containers bear a yellow caution label. The catalyst is highly irritating if it gets into
the eyes. Immediately rinse eyes thoroughly with water and get medical attention.
The catalyst also can be a skin irritant and this should be removed with large
quantities of soap and water. Since this is an oxidizing material, it should not be
allowed to accumulate or remain in soaked rags or clothing.
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7.0 INSPECTION AND TESTING
71 INSPECTION

7.2

8.0

8.1

7.1.1 Contractor Inspection: The Contractor shall be responsible for inspection of all
phases of the surface preparation and coating ap plication in accordance with the
Inspection Procedure.

7.1.2 Owner Inspection: Calgon Carbon reserves the right to inspect all phases of the
coating operation to assure com pliance with specification requirements. The
Contractor shall repair/correct any and all defic iencies at his own expense. The
Contractor shall provide accessibil ity and lighting for any inspections. It is not
intended, however, that the presence or activity of such inspection shall, in any way
whatsoever, relieve the C ontractor of his obligation to provide inspec tion of his own
to assure compliance with this specification. In all cases, Calgon Carbon or its
approved agent will perform final inspection before acceptance.

7.1.3 Work Stoppage: Calgon Carbon reserves the right to stop a ny and all work at any
time for non-compliance with the requirements of this specification.

TESTING

7.2.1 Check 10-12 mil dry film thickness of coating by means of a fixed probe or magnetic
pull-off type gage. M ake at least one measurement for each 50 square feet of
surface. All areas with less than 8 mil DFT must have additional coating applied.

INSPECTION PROCEDURE
SURFACE PREPARATION

8.1.1 The applicator is required to fill out an EAP-2A form (supplied by Calgon Carbon
Corporation) and have the form available for the Calgon Carbon Corpor ation
inspector at the time of his inspection.

8.1.2 Verify prior to blast cleaning that sharp edges, weld splatter, slivers, laminations,
scabs or any other surface irregularities have been adequately removed to provide a
- surface suitable for coating application.

8.1.3 Verify prior to blast cleaning that he avy deposits of oil and/or grease have been
adequately removed in accordance with "Solvent Cleaning” (SSPC-SP1).

8.1.4 Prior to blast cleaning operations, perform c ompressed air cleanliness test at least
once per eight-hour shift. Insert a clean, white bl otter or clean, white paper into the
air stream no more than 18 inches from air source downstream of moisture and oil
separators for approximately two minutes. Examine the blotter or paper for signs of
moisture and/or oil contamination. Blast cleaning should not begin unless air is free
of detrimental amounts of oil and/or water.
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8.2

8.1.6

8.1.7

8.1.8

8.1.9

Verify that only clean and dry abrasives will be used. If bulk abrasive is to be used,
verify that the abrasive is properly protected from rain, moisture, and oil.

If abrasives are recycled, test for the presence of abrasive contamination. Add
approximately one ounce of recycled abrasive to several ounces of clean water.
Shake contents vigorously and visually examine the water level for signs of oil
contamination.

Angular abrasive that will provide an anchor profile depth minimum equal to two mils
as measured by Testex Press-O-Film replica tape.

Verify that required protective coverings are intact to assure that previously coated
surfaces will not be damaged during blast cleaning operations.

Monitor and record am bient conditions and surfa ce temperatures during blast
cleaning operations using a psychrometer, surface temperature thermometer and
U.S. Weather Bureau Tables and record on the EAP-2A form.

8.1.10 “Final blast cleaning” shall not be performed unless the surface tem perature is at

8.1.11

least 5°F higher than the dew point. “Rough blasting” may be performed regardless
of ambient conditions, but must be “final blast cleaned” when conditions become
favorable.

Verify that blast cleaned surfaces have been pre pared in accordance with SSPC-
SP5, “White metal blast cleaning”. SSPC-VIS-1 may be used as a visual reference.
Mark all non-conforming areas with chalk or spray paint for rework.

8.1.12 Verify the profile (two mils minimum) has been achieved using the Tes tex Press-O-

Film replica tape.

8.1.13 Using a dry film thickness gage, determine the magnetic base reading and record.

COATING PREPARATION

8.2.1

8.2.2

8.2.3

824

8.2.5

Verify that all containers are sealed, intact and properly iabeled.

Verify that all coating material temperatures are at least 60°F before mixing by the
use of a stem thermometer.

Verify type of coating mixed, batch numbers of all components, type of thinner and
batch number, thinning ratios, time of mix, maximum pat life, etc. and record batch
numbers on the EAP-2A form.

Verify that all components are combined and thoroughly mixed in the proper
proportions to obtain a uniform color, free of lumps.

Verify that only the recomm ended thinner is used.
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8.3

8.4

8.5

8.26

Verify that the pot life is observed.

APPLICATION OF ALL COATINGS

8.3.1

8.3.2

8.3.3

8.3.4

8.3.5

Monitor and record ambi ent conditions on the EAP -2A form and surface
temperatures every three to four ho urs during coating applicati on using a
psychrometer, surface temperature thermometer and U.S. Weather Bureau Tables.
Coating application shall not be permitted when the surface temperature is less than
5°F above the dew point. No coatings shall be applied when the surface and/or
material temperatures are less then 70°F. No coatings shall be applied when the
surface temperature is expected to drop below 60° F before it has dried. Coating
application shall not be per mitted when the relative humidity is greater than 90%.

Verify compressed air cleanliness and test for conventional spray application and
blowdown operations (see Section 8.1.3). Plasite 4100 (4110) must be applied using
an agitated conventional pressure pot using continuous agitation during application.

Verify that protective coverings previously established are intact.

Verify that surrounding air is free of airborne contaminates prior to the applicati on of
coatings.

Verify intercoat cleanliness and that blast-cleaned surfaces have been cleaned to
assure that coatings will not be applied over oil, grease, dirt, dust, spent abrasive,
etc.

APPLICATION OF FIRST COAT

8.4.1

8.4.2

8.4.3

Verify that Plasite 4100 (4110) has been applied to all surfaces prepar ed that day
before visual oxidation takes place. Any surfaces not coated the sam e day shall be
reblasted prior to coating applicat ion.

Verify that weld seams, crevices and irregularities have been brush coated and filled
in with Plasite 941B vinyl ester caulk after the spray application of Plasite 4100
(4110).

Verify that the first coat has been app lied to a dry film thickness of 10-12 mils.
Perform dry film thickness tests in accordance with SSPC-PA2. (Deduct magnetic
base reading).

FINAL INSPECTION OF COATED SURFACES

8.5.1

Verify that all surfaces have a smooth and uniform appearance free of any
irregularities.
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8.5.2 Verify that the total dry film thickness (minimum two coats) is 10-12 mils. Perform
dry film thickness tests.

8.6.3

All repairs shall be made in strict accordance with this specification. If repairs are
required, the EAP-2 inspection form shall be completed as directed by the Calgon

Carbon Corporation inspector.

** REVISIONS * *

This specification has been revised as indicated below. The new pages added and/or the existing
pages revised are attached as repla cements for those previously issued.

REVISION DATE By PAGE REMARKS
A 11/15/1993 JMcM All lssued For Comment
1 6/18/1992 FRF All Issued For Construction
2 5/10/2000 MRM Revised Paragraph 6.1.4
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1.0

1.1

1.2

1.3

14

1.5

2.0

21

SPECIFICATION NUMBER: RS17 FOR EPOXY PAINTING

ScoOPE

This specification covers the minimum procedures required for the surface prep aration
and coating of equipm ent that has not been previ ously painted. It also covers equipment
that has been previously painted.

The work to be performed under this specification consists of painting all metal materials
including vessels, supports, base plates, skids, pipe, pipe supports, brackets, hanger
rods, pipe clamps, and all other metal surfaces, not mentioned in Section 5.0, that are
part of the system.

The “applicator” referred to in this specification could be Calgon Carbon Corporation or a
sub-contractor.

Unless otherwise specified, the applicator shall furnish all paints and solvents,
necessary tools, scaffolds, ladders, compressed air, etc.

The applicator will familiarize himself with rules and regulations as set forth by the S afety
Department of the facility where painting is to be conducted and com ply with these
regulations.

SURFACE PREPARATION OF PAINTED SURFACES

Previously coated surfaces that are in good condition:

Maintenance painting will frequently not permit or require complete removal of all old
coatings prior to re-painting. However, all surface contamination such as oil, grease,
loose paint, mill scale, dirt, foreign matter, rust, mold mildew, mortar, efflorescence and
sealers must be removed to assure sound bonding to the tightly adhering old paint.

in addition, glossy surfaces of old paint films must be clean and dull before re-painting.
Thorough washing with an abrasive kitchen cleanser will clean and dull in one operation,
or wash thoroughly and dull by s anding. Remove all sanding dust.

It is recommended that water blasting be used (NAC E Standard RP-01-72) which
removes foreign matter by water (with cleanser) at pressures of 2,000-5,000 PSl ata
flow of 4-14 gallons per minute.

The applicator shall recognize that any surface prepar ation short of total removal of the
old coatings may compromise the service length of the new coating system. The
applicator shall always check for the compatibility of the previously-painted surface w ith
the new coating by applying a test patch of 2-3 square feet. Allow to dry thoroughly;
then check adhesion.
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2.2

3.0

3.1

3.2

4.0
4.1

4.2

4.3
44

45

4.6

5.0
5.1
5.2

53

5.4

Previously coated surfaces that are not in good condition:

The applicator will hand-tool clean the s urfaces to remove loose rust, loose mill scale
and loose paint to the degree specified by SSPC-SP2-63. The applicator shall
accomplish this by hand chipping, scraping, sanding, and wire brushing. The applicator
shall further prepare the hand-tool cleaned surface per Paragrap h 2.1 above.
SURFACE PREPARATION OF UNPAINTED SURFACES

The metal surface shall be free of dirt, rust, rust-proofing, drawing oils and compounds,
finger prints, mill scale, and other foreign substanc es both visible and invisible; thereby
improving adhesion and reducing the tendency to bli ster and corrode on exposure.
The applicator shall use remove all loose rust and mill scale to the degree specified by
SSPC-SP3-63 by power-tool chipping, de-scaling, sanding, wire brushing, grinding, or
media blasting as a minimum. SSPC-SP7 Brush-off Blast cleaning is preferred.
PAINT APPLICATION

The coating shall be applied in accordance with the manufacturer's instructions.

The system shall consist of at least one (1) coat of epoxy mastic to a total DF T of 6
nominal mils (acceptable range: 5-7 mils).

All paint shall be within its expiration date and furnished i n unopened containers.
Thinners shall be used only with the permission of Calgon Carbon Carporation.

Painting will not be allowed when the relative humidity is above 85% or the temperature
is below 55°F without special permission from Calgon Carbon Corporation.

Any surface that develops rust prior to painting shall be re-prepared per Sections 2.0 or
3.0 above.

AReAs NOT TO BE PAINTED
Galvanized steel (new) and PV C pipe are not to be painted.
Inside of pipes shall not be painted.

Gauge faces, nameplates, plastic or S/S fittings, flange faces, etc. shall be taped to
protect against overspray and tape shall be rem oved prior to shipping.

Inside of vessel shall be lined by others.
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6.0

6.1

6.2

MATERIAL SPECIFICATION

The paint used shall be S herwin-Williams Macropoxy HS B58 Series (two-part) Epoxy
Coating System, or equal. The manufacturer's specifications are attached and shal | be
followed along with any recom mendations and precautions s tated on the paint can label.

Accepted substitutes are:

International Protective Coatings -- Interseal 670
ICl Devoe Coatings -- Devran 224 HS

Other manufacturers may be proposed, but are subject to Calgon Carbon approval prior
to use.

The color shall match Sherwin-Williams MC-71 “Slate Gray” or as specifi ed on the
project drawings.

** REVISIONS * *

This specification has been revised as indicated below. The new pages added and/or the
existing pages revised are attached as replacem ents for those previously issued.

REVISION DATE By PAGE REMARKS
0 9/8/1989 FRF All Issued for Construction
1 1/30/1996 JPM All All New Pages; Revised Paragraph 4.1
Revised Paragraphs 1.3, 2.2, 3.2, 4.1 ,56.3, 6.1
2 4/15/1996 JPM 1-2-3 and 6.2
3 6/4/2002 JPM All Revised 1.2,1.5,3.2,56.3,6.1,6.2
4 6/08/2007 TAB 3 Revised 6.1 and 6.2
5 4/22/2008 RES All General Revision
ISSUED: SEPTEMBER 8, 1989
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SuBmITTAL MANUAL

CALGON
MobDEL 10& 8 GRANULAR CARBON ADSORPTION SYSTEM o .

CALGON CARBON CORPORATION

DRAWING INDEX

91106128 A

| Modular Adsorber System, 12' Dia., Single, Flow Diagram

SECTION 6

Modular Adsorber System, 12’ Dia., Single, General
91106129 A Arrangement
91106130 A Modular Adsorber System, 12’ Dia., Internal Cone, Vessel

Arrangement
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PIPING PAINTING NOTES: 8
1. EXTERIOR SURFACES OF PIPE SHALL BE PAINTED PRIOR TO A |ISSUED FOR SUBMITTAL EPG
ASSEMBLY TO MINIMIZE OXIDATION AT FLANGED CONNECTIONS. REV DESCRIPTION | o]
2. THE FINISHED SURFACE COLOR SHALL MATCH THE COLOR
OF THE EXISTING CARBON VESSELS, REVISIONS
3. PRIME COAT: AN EPOXY PRIMER, SUCH AS CARBOLINE - —
888 OR EQUAL. _TOLERANCES (unless otherwise specified)
4. FINISH COAT: A FINISH COAT QR EITHER POLYURETHANE OR ANGUUR 2030 DECMAL (2 PLACES) 010
HIGH SOLIDS EPOXY (5-7 MILS pFT, PER CCC SPEC. RS=17, FRACTIONAL 21/16"  DECMAL (3 PLACES) £.005
SLATE GREY). DECWAL (1 PLACE) 2.013 DECIMAL (4 PLACES) £.000%
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PROCESS FLUID WATER, S.G. = 1.0
e PER CODE REQUIREMENTS
THICKNESS
SHELL SA-516 GRADE 70
TOP HEAD | SA-516 GRADE 70
BOT. HEAD | SA-516 GRADE 70
NOZZLES SA-106 GRADE B
FLANGES SA-105 (U.N.O.)
MATERIAL
%; . LINING PLASITE 4110 35-45 MIL NOMINAL DFT, PIN
CONSTRUCTION | ABOVE CONE | HOLE FREE FOR IMMERSION SERVICE, CCC
SPEC VS7
LINING PLASITE 4110 10-15 MIL NOMINAL DFT, CCC
| BELOW CONE| SPEC VS9
SEALANT SEMSTONE THIXATROPE-C
SUPPORTS A-992
BOLTING SA-325-1 W/HW HX NUTS
GASKETS 1/8" EPDM ( MANWAY 1/4" EPDM)
TYPE FUSION WELDED
CONSTRUCTION
CORROS. ALLOW| NONE
CODE ASME_SECTION VI, DIVISION I, LATEST EDITION
INSPECTION BY CALGON & AUTHORIZED INSPECTOR
STAMPING ASME "' U ", NBR
TESTING HYDROSTATIC : PER CODE
STRESS RELIEF [ PER CODE
RADIOGRAPH PER CODE & CALGON CALCULATIONS |
NAMEPLATE ASME
STENCILS LINED TANK - DO NOT WELD OR BURN
SEISMIC LOAD | IBC 2006, Ss = 1.65, SITE CLASS D, | = 1.25
INSULATION NONE
SURFACE PREP R ~SPC7
PAINTI T AN XY 2 NE 888
e OR EQUAL.
FINISH COAT: A FINISH COAT OR EITHER POLYURETHANE OR
HIGH SOLIDS EPOXY (5-7 MILS DFT, PER CCC SPEC.
RS—17, SLATE GREY).
LOCATION
FULL 9,755 GAL 1,304 FT3
CAPACITIES OPERATING  9.755 GAL AT 100 % FILL
MEDIA 20.000 LBS.
EMPTY 19,200 LBS.
FULL H,0 100,600 LBS.
WERHTS FULL_PRODUCT 39,200 LBS. _(DRY CARBON)
OPERATING 111,400 LBS.
NOZZLE SCHEDULE
MARK |REQ'D | SIZE |DRILLING] FACING DESCRIPTION
A 1 4" | 1504 F.F. _|CARBON OUTLET (SCH. 160)
B 1 4" | 1504 F.F. |CARBON INLET/VENT
C 1 8" 1504 F.F.  |INFLUENT
D 1 8" 1504 F.F.  |EFFLUENT
E 1 a"x18" ELUP. F.F. |MANWAY, W/ 1/4" TK. GASKET
F 1 20" 150, F.F. |MANWAY (BLIND FLANGE GSKT.)
c 4 2" | 150 F.F. |SAMPLE POINT & VENT
H 1 2" 150, FF. |AIR VENT
J 1 L 150 F.F. [POTABLE WATER INLET
NOTES:
1. ALL INTERIOR WELDS & EDGES TO BE GROUND TO 1/8" MIN.
2. ALL NOZZLES MUST BE FLUSH ON INSIDE OF SHELL, U.O.N
3. ALL NUTS & BOLTS TO BE ZINC PLATED.
4. 20" MANWAY FLG. TO BE SECURED WITH (2) BOLTS. REMAINDER OF
BOLTS & NUTS TO BE PACKAGED AND SHIPPED IN THE CRATE.
5. REMOVE ALL WATER & DIRT AFTER HYDROTEST.
6. REMOVE ALL WELD SPATTER.
7. NOZZ. G2, G3, G4 & (1) NOZZ. D TO INCLUDE ASTM A105, 150 LB.

BLIND FLANGE, BOLTS, NUTS AND BLIND FLANGE GASKET INSTALLED,

TOTAL (5)

EPOM BLIND GASKETS REQ'D INCLUDING MANWAY GASKET.

CONTACT CCC FOR HEAT TRACE REQUIREMENTS.

. ALL FLANGE BOLT HOLES TO STRADDLE CENTERLINES.
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A |ISSUE FOR SUBMITTAL

REV DESCRIPTION APP|  DATE

REVISIONS
TOLERANCES (unl - ified)

ANGULAR +0'30" DECIMAL (2 PLACES) £.010
FRACTIONAL £1/16"  DECIMAL (3 PLACES) 2.005
DECaL (1 £.015 DECIMAL (4 £.0005
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